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» 1 JBC T F 8 - 5 C 9»v*lfl^ftCJ:*a*IB#©»ZJt 

ttt«t^77Tt4. aft©®** (jo « j 8-ea~<fc 

mi 4Btt. huTF **©«*©tt h u T FMd« * 

j&s*:^*-*'-??^**. a * ©aac©»i h u t f * y 

^D-t^tt*TF8-5C9i:Jl4a*oB** (H) tt 91 
mi 5B&. h uTFilt*«t h ©««*»»«« CM 1 3 8 I 

©tafefcaft-r 4>*. h u t p &*©»*©. fit »» « t f m*c 
j:4ia*©iji-fy-fl5»©^9 7ira&*. a*©aa:©j5thuTF 

*/ 0 D -^^J5C*T F 8 - 5 C 9 VL <fc ««jft©B?« (M> tt„ 



x^^dvuum/i/ ©«fniias3L^ ^ 

hoTF ItG (^**A) , l^«/»*©^^4'tt^^^o 

»W©»a«Bt93 
A. £« 

7^Hi ::TR2*n*iT07^Btt, 3^«©1. -a 
©!>©T**. fll^Wdl'J'tr^KO^ttCtt^^ ( 5? ♦ - /V • 
*7 r *-r^-f*o5?*^.>r^^^';-(J. Biol. Ch«. ). 243 
3 5 5 7 - 5 9 M (1919)) , 7U»a»0*«e, 

» JS » 
K 9 7i;« 
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(bp) trtflDNAHrttOTrif (A) if 
B . DN Affifr 

4ftc*i»T, ^ y/<* »Xtidf »j *<7* f©t i j KKflii 

©r^** * y #t*et <dna> e^ca^pa**-?*****. 
r«7U K*X2SEJlT5£«r* c t * -gig-cab*. 

4. *tvtt. i o©t * J ttBSKHta - rr * ©c# < OA 
*4 u-**- KK?|*<#&* *c tea*. *©J:?***t* 

^5? Cr^huTFh) *3 - Ft * D N AK?|**A,TH*. 
Ttf *>5, **5K&DNAlS»t ti* buTFh, J: 

£ g9ttOh»TFhXtt^i»ltfl>rw-HTPb^ 



n « tf k ^ ^/<* K^cfeir 5 ^an»s*3 - r-r **s 

9 1 B *©ffiittOKy|<-a*:fi*iC^** *-5, b a I F h 
V>4» »2!ac*3n4> ^3 4 *^^^3 9 1 8 *©§*fit<Z>K?4 

»tl/^, »ISttfl)httTPli»^tt 4 k»TFht3-Ft 
*DNA©5 '5fe«©«H 5 0 85CJ;,T3-F$n47?; 

1 S0*^&ft7 5 6 **8ftlT, 3 ' -fe£«©tt 8 0 I 3 © 89 
te«T©R^£?S***>C**. j^o, pJQtt© h u T F h *Jfe5l 
Ti4DNA«)MJ. *JftW©?^i:»« L^J5at«ffit4. 

"j»ftoi>»TFhfliiijte^t»et4, ^ss^rxj^i 

D N A KJrM-tt. JR2aTm*nTl>*^ ^1 3 0 */r*>ftl 5 6 
*3ftl 3 0»*v%»tt7 7 1** hi 3 0»rt*£tf>1 8 63^ 

o t>©T ib 4 . 

Rl»tt7-^ h a TF h^rJ - FT * * ffSU^DNABSfrtt, 
KkTt»*t>©£BtiT*>*. Ut->T. — h w T F h 



Ft 4«*iftilfc*-*fi*dt Jftl^DUARfrtt. 
S*«C* * 2 0T*ant^4 5 ' 5fe*©M> 3 t ?3^6 7 6 6 

3 * *os©hj s d i »T^$n«en«UTM 

»T»tt©7*P b QTF h3 - FODN AS 
^ 4 tt. 3d 2 #tT i>4 ii^ffl. »^3 4***tt7 S 6 

«|S 4**>6tf|7 7 1«> 3^34**f,^7 8 6 #&CFft 

3 4**^^8 0 1 *<DX 9 U±3- F 3 2 K^g Jfe t * 6 © T? * 
ft. 

KT»ffi4>*iOT^ iBhuTFUtfri/huTFh^yA^ 
FtifflHttDNARtrRNA t>%CHU l^Jt ^ C% 

b uTF b&CFri^buTF h*3 - Ft4 D K AK^efc* 
^fitaf* ei*.l£**-*i't B.tteoctI ) ^(2)dc^4i p;x^f^ 

( J. km, Ch... Soc. ) 103431{$K OSBt^l ) C 
^ $ eftC-g-^Tfr 4. (C i-C5m$ *VTV**Hffi©£>6flt£» 
t UTtlii* iiT V>4. ) 4>-5^.A/. n - FE?(l*fl:^ft«C^ 
)SJt4:iCi!)**07UK85E?lt3 - Ft*rt>?fca 

Ci^tH. U U» 2 QC^ d KT t>* * t © i £ < $8 

.i*»ChBTF&^7H uTFh# Va^JT^j 
-Ftittiiite^tU-DNABifrC. CH*©»£?-*#t; 
aiftADNA^^A'^SiCfc^-Cft 4. r?A5 Y9 

«(rfl)aftiDNA^fpCTF6 4, pCTF3 1 4 Rtf pCTF 

4 0 3 -Tn <> h uTF ha^rni uTFhj? 3T©^ 
**5Iia*:i-Fr*DNAE?l**A,Tiy>>. Cft^t 



tffti.iii:/;*. * P C T F 6 4 x pCTFJliXtt 
pCTFH3TM/^*-i Ufc*I»a©i9»»5tt. 19BT$l 

3U^->,y (atcc> t:CR*dH. sta*-* 
6 7 3 7 0 r 67368 &tf 6 7 3 G9*<fl3T£*lfc. 

boTPhxer^huTFh^a - rt«DNAS^^4t> 

£±*T**. affile **ttTft&*ifc*ft«ODNA*? 

• & • t>->T^i. *»WOD N A#*Jb 

J:at®DNASgfr t^ffittu dfertt (RNA) 

C. IS»x DNA^? 

*HW©tt»ADNA^^i:, *«W©DWAlj}**.-C:Sr*- 

c *ott^>^eifr ©»»*&*:**-* ©* 

tt->T* fijftADNA*?- ( r DMA) t RU 5e« C I* T ttil 
t'A-fr') ? KDNA*?»aT»i. 



^#>r'M»"H -Xtt) iRtf p P L, p X K 2 23 (VJ 

♦iBwoajftiDNA^^ttiocffl^n*. Xtttanaa 

* • ^s^Kiicn^iD^^^-tt, awi r* dn aw*-©* 

AC«H*WHie6tit**A,T**4 . £ ft 9 9 - ©J*32tttf 

©Ctt, pSUL&tfpKSV-l D <7T^T>-/tt> . 
PBPV-J/pMLU <<< V ^ - f . * y o 

i'-il) R^PTDTJ (ATCC, 3 3 1 2 5 5 >*<*A. 

B 4 ilfc TKt>*>^ * * ^ * > > * * v V ? 
< a»o ) iHs^Tib*. Seoth.rD ) 3* , is + - 

^^■i-^'ip**?-. t > r • t r 5 «* r • ^ * 

* < J. Bel. AppI. Genet. > 1 * > 3 2 7 — 3 4 1 Jl (19 8 2 

( L T W ) 0Jtt*3ft©ro * - ^ -E?0* 
*t'DN A^^fr*^-f*. 

©J*Jfc v - ^( Son. ) »i:i!)«S?tiit' 
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*3fc!3©DN ABf^*attWCtt-&&**-<^^ -©»«tt/ 

»*. d n Aa^©»BHffi©±:-r*K*)*wra±** C 

Cft*C«!*tt#r*. T%X*ftfc«-ci> 
tt* C<lCB»5«Ctt#LT^4DN A »|* * C * ST ft * 

raartt© v tKt>*>^ *p ^ u t »£«!*©,*-** or 

frfcKJ*©. :ht>7^*-lLfcJftft*^M|JftiDNA^ 
*0&E*«&tf*»*Wtt±T * DN AS^ftA.TOi. £ 

mttte^rfl a v**t,c ft&ffia tu c ft* y * v ^* - x l 

Xttruh ti T F bittfc^«»5t (e^JttfHIIR) 
RNA#'J>5-f(&tt^t»L, tc^^-ratt***. DNAR 
T Z To *t - f -E?9©Hffl«*|/X fcOtt* *Jft^©DNAW^© 

c©A*>x*<*^--r*;*4 roA8^«ioctt, > u c a . 

PUC9. PBR 3 2 2 , PBR329 (CA*U 1 y * * U T + 



* (* V* a ? - • r > r • * - • *4 ± a *J - (Bol. Cell. 
Biol. ) 4*. 1730-37* C1984*>» 

* U JfAT * D N A^M-RtF-c^ ^ - D N A H ^ 

^JD^-* C t *<T * *4x*>^, £ at? ? - £ d N A MJt*49 

1 ->«J:©W»6SC14r^O^Jft V V* - tt, D N A fi&Jt -c ^ 
^-CB^t^fc^ 1 o©^a*tt«-#**» 5fcCt*fcSftTi,>4 

fi D N A BI^^n 3'-5'iyM^U7-fl5ttt^Hltt 

#l«r*pfau ^^^<;*?7 - ^t 4 d n a »j > * --extx* 

^aiDNA.<'J^-tfJTfcat4. tt^T. C*l^©»tt 
©tt^ii-T. fft*«DN Attfr^Ti. *it*>^. CO^ft 
^SftWM-^. *T7y - «^ T 4 DN A U # - © J; 3 « , 

^ffr^it D N A^^© ^*»fttr*Ct*Tft*W 

s©*ffT. *i»*i©'; yr*. 
d*. $^cc©DNABiM-tisatt«iaw3:T«jBii^ c© 

*a©wrax^ f * ^ i-T x*-tt, 

ChJJfl-=.^ y 9 - + > , + s<H *.-y- 9 J a v - 

Jki£©*S»A.DN A^^-tVflinCRNA t%3KLT 



hoTFhXttri/bttTF h*»5T# *rDNA-Cl-^>A 

M -Xtt^6A?7IUUBD R 5 £fc © J; -5 # . 

iBKlCKv CCL6 ItLTATC C^^A^T? UfftA- 
*-/*Jk*:P-©|P* (CHO> »B8Rff CRL 1 6 5 8 ^lT 
A T CC*>&A*T ft ft N I H X * A Btt 

h^5'^*-j'-->»^CDaUXlS» 3 - X 1/ ( Cohen ) % © T 

oj/-7 , ^y^ - -f y - ti'ftfl"?*? 5 - - * 7* • * * x 

Proc. Natl. Acid. 3d. )USA, 69«. 
( 1 9 7 2 *) :fcC*^-T*;*< H.niith )»CNY}||3-* 
F • *) 1/ f • ^ ~ - • 3 — ^ K • ^/V ^ ^ yx - /< — . 9 

-S'^tfcJS-fcJt. VFtftttfttattO r DNAf^t;^ MM» 

V - S?{ Sor«e ) lU^a^-'TyK'-tAJ-' -re* * 

o SP- ( ftol. Cell. Biol. )4«, 1?S0~37K(U84 
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^ ( Gnb». ^do-;-( ?lroI. ). 51«» 

4 5 E J* ( 1 9 7 3 ; Rtf * -f -( Wlil.r )*K r © *> 

(Proc. K.ll. *c»d. SeL )USA, 76*. I J 7 
( 1 9 7 9 *) 

0f*,t£* *$69!© r D N A ©*A^£>&. fefetift* * o - 
S'itU* * ^ * O - t^3 O ^ - • Cftf)03Oi-^9 

!BB*«aL» »J»l^ tODKAft$ftCOhT* 
( So • tbors } — **/V-;*-7' * p + A } _ - * O £> — 

( J» »•!/ Biol. ) 98«« S03XU 9 7 5#) XK» * f 
V y ( Bortot )* (KOt^;b';-{ Biotocft.) 3 208 
n (1 9 B 5^) CJt-,T»£S*iT^*;|rifc*«l,*T. *© 

r DN A*£©tIj*S*fcEe:iB*. 
* » i' tt. * © r DNA^h uTF h X l± 7 U b x> TFh{%9 

tt*©fea*tt2ra:-cst*«>4ii*< 
t* *. W*fcf. >> * - t ■*> * < Myx«-;-^,y 

fc«TFhXBrm U TThaistwr^y 
^y^*-i?*fc»»K»!f*«lllU,* 

&Wtt. «*i»ife*©*ne»©l8K!©^*ft»* U < tt. 
o-^-^ (sfn-yftlCi^-rx) Jg*ft.Xtt* * / ? a - + JU 



B. huTFhRlFruh »TF)i^yA^X©4SJak 
*3&S3 ©X9©4*»C tt. h u T F h taflCtt^m-r ^ V *< $ «© 

&ajfi**s>*. h «tf hkaitt^r^y^^tttx^offl 

©h »TF )>XC«IStt©rHj uTF h^ftJItiC t#T» 
*5fc«©IS»il D N + T Y 5 y^* -X LfcBijBB, 

*. C©*8«*. -t©l-7^^*--t UfctaiS^ huTFbXK 

rn>«TFh^ ~s><9 x*&mT * ©c+^Ji^Ritt^-r * . 

t^T. *»!So5ai:i"7ttt6ftfci> fl TFb^y/<^3te? 
t> C h u T F h ©^Sj^^«»^/Xi>S> H^fVi/M . t tt^f 

afi^t»5ltd*t8ttiDNA^?T>7yA*-Atfc*?L 
»m±HK©i8»**X,T^-5 . -t©^«t:^i). rn ? 7Fb 
? Vrt 9 *A<3fe.5l -^-?V»T~ toruii uTF h©ISB5rt-C 

©hw& ©a? ^«5^ft^?si*©jt>* h u tf 



^<i» 3T*<^i;ft. 

ttJ: <» 9 hit: tt3Jt©^ft*^35rffi*fflt». *©*& 

*%©^ v^^5t^^rs^©^s^*€n*. **** 
»©*Bc«UT^i6iiTv**y^ajafl£. 07^/57 

F. l»TFhRlF7Uh 0 TFh^y/<i>irtt«|5iJfeai% 
£fc*3fcW0r DNAOh uTF bScFrUhuIFIi 

huTFhR^ruhoTFb 5fc?RKfttt3l I BITS? HT^* 
^ * C. BIS 1 t» 2 $3RCf-3 2^^, 2 6 3C«J£T* 

$n*7uh uTF bS^b uTFhCT^ / 582^8 ©« $ 

W©JBWC^l>Tv pJ^]5S©h u TF bRtfri/b a TFk 
h uTFh-tUXv giJttrP h u T F h 

ii. *#© b oTF hftff^H uTF b »^©»K^ F> 
Tnt>*>. 3»XBtrw-riC^©7?y5E»*-^H252 2 Dgt 
©v b tt TFhatf7H»i.TFb^?ai4t$*^i:*t;Ci 
i ^ 4 b o T F h Rtfr b « T F b #**X?fcr * . * 
ir*PL q»tth«TFbatfpIlgttruhuTFhC, *^© 



—10— 



# <Slll3T;*;-r£C*<D«£2 2 0 * 2 4 2) * * £ V> . 
::Tfll»t^4' b u T F b 'S^'rWhttTFk'iVv) 

"EJIStt© b u T F h Jtt/?I»tt7 , l^ h u T F h tt, HZtUVjII ► 

#«r*b uTFhXerub uTFh^^X^J<&^/ < i<i( > 
**7 OX. 0SK^8 OH. •tUTJ^frS-LCtittgOH 

<a»/<--k^h) a-c&>>. ^/-cjwai 

Ktt 0. 1 p i/»i^t>W J 0 0 n f/.J O&a^^Crt^^d it 

fcfcLUpJ&ttb uTF J>^^><^Jfll3llElTw$KT^* 

f ^98 ©51 as 2 24*T3t?h47 W * 3* L T 

* . t£ •» T . LV^vJf^tgEh wTF b ^ y<*S?l£»lBI*ejj< 
ffcC*©**!****^ 0 9*. 1 *****> 2 1 9 

1*^^22 4 SCaST**?*** 7 ^ttaSBH*** 

»ii^>»i8ttrn»uTFh^y/<^3iii, ma-c^tt 

;%0,7U*SO-32«*^ 2 0 9**S*LT. 
**+:>jfcfi»©2 2 i*OHST*b^47U8»5*fUT 
V**. fit, T. Ifr* Ul^«rft7'U b u T F b 9 ^s'^i:, » 



tttr*oc+^a, utf jraiae. « 2 

IZXlt* + V-f*/ b o T F b Jt±B Ufc^ffl^^ £ ft. fit 1 
P J i 0 0 o « /• i . J*« L < tt. ft 1 ps/«i 

A* S>«j 1 0*f/ii, *HJ:»)frSL<tt^l 0 p g /mi * 

h»TFh«a<,%fl?*lXl^. 

»« t^Buc^^x, b » t f b .9 yjBsrx 

HS?^Uy»3f: b «TF y/<^Kttitli, ft 5 ; 1 *> 
12000: UjrtKtt^SOt 1*&M 5 0 0 0 iM 
tTi4C»at,U, to 1 0 0 : 1 62 6 0 0 : ) © « H T 

**. 

G . ;J* 9 *** 7* -J* F 

ft 3 5jB«Ttt), tttfr*KeW2 5flB#T©T3/tt»3| 
**A,T±?>>> H>fl<tti 0 «©»£*£- A, T l> *. $ 

€>C. *fc9i©* 9 ^7*- KK. *©7*;tt«2SK?«a.tf&rL 

M/^i.^OhttTFbOIS^^tt^^CHIwrift^tr-t©^ 
» © 1 65i tt^4. b u TF b IS-fr © tit * 9 -< :T K 31 <H T 
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iaT*ti:i<?ft- 3 2***2 1 4 *. ft- 3 2 

2 19*. Rtftt- 3 2*** ft 2 2 4 * ©» 2S T » *> * n 4 7 

1 -?<D«»C*f^T. b«TFhJt^rH»uTFhftfift« 
If >T 9 3 *>^{tfl© h uTFh&tf7*UbuTPh£. 

HfflWiiti. *»*BttT&a$ titz b u t f b &r/7*n>»iPb 
aoa^tt, b*w/m * ©{*?*©»**!»»*-&» 

^)^4>-PbBTFbXtt^WbuTFb^ JTXtl* 9 *<7* 

**-***nifefe**>iz»ttnth uTF b ***r**WK** 

Ktt*M;*-L*©4* '✓ttJUCffittfl. # 9 7 * 9 ruy 5 r& 
tfSDS-#»J7?'M7i ry'iHR*tt (SDS-PACB) 

TWtt$*L*l^. 1 5 0 0 0 f*> y v«T©a^^©»^««* 

■r*ffl«**©^ v-r<^K©jt ^ J!t«3x*** &*<a ft l 

*Wtt©h u TF b^-WWiftlifllfftXtt^X ytt^LfeftiR© 
J: -5 «jfil«**©BE«)© X * ^^^©«JBtt^l* 
ttSr4©C + *«4fc?ftCSttO>*4 b a T F b t> 



M7^--^VFRfl50^ «t»»fi*Jtt-&S:iS©fi%*X9fe 

m/m > i^*ii-c^* ^ c^©|B»a^-B^>s/M 

»2L.V>JB«IC*S»'>T. b uT F b*S-6-^tta«fctt. &tl K 
ii»Hac5c$nxv>4 3 0- 3 5*©7 ^yttK2S^3lfcU 

-VNOVYT- 

*«>C»U<tt, hflTFhtt^Bffi««att^«<^ 4 
tft©7 5 /»B5£^ : 

-VNQVVTVQI ST-aaf 
-LYYWKSSSSCKKT- 
©•> 5© I r3**A.TV>4 . 

iti«OE?Jttv HlBTSti;*©**, S 0 - 4 0 &tf 
1 5 5 - 1 6 7 *©. htiTFhfl)75/H»5t«LT^*. 

$»C~H»*UV>*^e. b u T F b tt^attfllCBfeti* 1 
0T*ri:%0s 2 6-4 9*&tfl 4 S-l 6 7*T» 

#iTl> 4. &©7 5 J ttaSK?« ; 

- EPIPVNQVnVQlSnSCDHKSIC-. 

- VFEHPLJ IILyyWK55SSEBKT - , 
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7 < J Bt£*2SK?S 



». y -<r* r©*tft* £3* i a©* n*iT^*rw 

df^/f rp26*<9» P l 46-1 67 p I 6 1 - 
1 8 9 *>, ttfcflTFh tt*#^J&<b n T F h Ctt^r * ©** 

© h u tf h ^©tt^fc+WT « asa* *-?*$fc!3©»©* U *< 

* 2 » 



51 £¥1-503438 (12) 
*5fc5!o*o-«rf re, *©* y f#s*u/m » 

huTFbCH*-*tftbuTF b^^O^itt^^ClSt 
L--5*J^ar*U b u T F b 07 5 KSaSEJIi B-T*>*dJ* 

^**V£7*/****y&tf*Ji.C»'r4t>©©J:$*Stt£l* 

ra©a**<^*. • ■ £ ^-5 »*jctt, feu. * 

*o7^aoR!)c. sn)nfc7^a«s^4:a^2 
*»w©# y -<r* f#. ioja_h©«#w. *>L<e#«» 

«at**LTV**^»C. *3fc© h u T F h OEyjiS-Ttt« 
Xtt**y*-C-J*< !Bj£T* * 9 y* - * & g^-!. 

l o H*xttLTt>4. *»8©*y-<7**-r±a*c:ttJ8*n* 

T $ J 9 y * - tt. < £ *> 1 glST & $ * * 



n*. y ^^^cmifta^ \j Bissau *-o*y % 

♦>***y* 9 5>y, ^^^iyft&^TX/N^^yat-thc 
sir**©Tfc*. *»?»o*»i*<rf re, *s*vb. 

y, ^-5^^*^**^7^7»-i>.y, 7y 
* ~ 7 . / ^^T^y, *©f&ic * ^ fim^tt^S^t^i c 

y © J: -5 3#»T J; < & &ht^4 9 

y*-t^tT5)* + v *-£©*s^©***. *«*a©*y-«r 

9- Kl*. b «TFb±feaERlSr4ift**K*r*C£*<T!S*. 

2 atT**n-r v>* * y -<r* r©taarwci«a LfcA*y 

7^ht>*SLXl»4. ' UtaCttlCHilLfcxy 7 y V " 

tt«»K?SiiI****. * 1 «Xtt« 2 *©# 9 ^7 + 

FRr/b u TF h iftSSlS«'t2c7M^» : F*Raj7' Kii' 

F*«9 y»xxa?M * yttl»BSSft3B*C 

^trffljftft)*, ^Mtt^ssuthi. &m#>n y yw* = * y 

1-80: 1 . $^C»*L<ti, ^45 : 1-5 5 : 1 ©ffiH 

c fc** y yJBjr^c^lft Lttfit ioca lt v»* jf * 
b a t F h 6^att««ft*-fe j?*>» yn©jp<at:yx Ufc. 
*»w© # MT'fFtt. *y-<rf-F©^if-cej:<5a^n 



J. D. ^ y <T (tott»i ) © - ffltt^r* F^JS- (196$^, 
ty77yf^3,H. I. 7 [Fre«-»n > tt> R tf J. 

>-fiy*-77 - (««ie»bof«r) © • y«^ y/<^ «a 

TS^T^r* (1S!3^» 7*f 57^7l^^tt (i*-H- 

^> . 2*. 4 6R> *<sffl-<rf r^acoivx, ^ *e. * 

o - ^- (Scbrod.r) iK. ^ (Kobka ) © ' ^7*^ F * 

(1 7*f iy^l'Xtt tiA-»-?) 1 *) 3^ 

ut, -e©»*fi»j»^u^$ b wtf hiftSEssr 

• tt««8 * Stt. h « T P h cttr * K*©«»cffi 

c cTttja#n-o>4. * y -<r?- F©»t*€-Rar * ©tew 

*©t**^. »^©ffl«tt©fcn!>. *»9i©^y'<rf*F©a 

* © as a a , ^ t . -iKy^r^F-iv^dtsai?-?:©^*©^ 

K$^T^*i3 cBt^S:at©R5*©fci6c:tt. * * y v - tz )S 

^ufc^r^F-tttsr^^^aiuv^ 

y -<7t f©* + 9t — -©>s*^sb^*fc»* *©*»; -<rf 
r ©7 $ y xn* -y^ssn^jjar * c i^T * * . # y -* 
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£#5*-»TH*. L*Lx ****H33ff>2ia»T.fc ( 

ffli©#tt If a *. RXftW-Untt^tt c t± $ * * A>f*t!D 

si&atfcx ;>^r^?t f © Jt ■> « ^7*-? t k (*g rx 
^ v (Ktip«t*iD ) 9 (J?t-^. + 

f S"-X (J. Inpeet. Die) x 1 4 7*x J J B~3 2 SR, 

d«c* ***** 5 rtsattE****!*. sntss^^Lt 

yrf^JfOlt^CO^Ttt. 7* U«r»M»$> #© 

**>i?i'K7> - *J + fl> • J-r - -fjt^os?- (Scud. J. 
L.unoK) 8%. UK 7. (1918^) 
J: . 

**© t>©T**. *©*-**♦+ V ■f-OttatWi: 
t/tti, * - * ~ *x 9 3"« y t> « is? ( K L B ) \ x 
f^^y, f D/oty, ■f9fll»»7^7*5y (BSA) fc> 
Hit7^?'3 V (HSA) ©Jt^ttT^rS^a. +*3»JfcUt 
(SRBC) © «* <J « * llilfi* M x f^t^M'M r, 

+ v-f k> * »; tD-'ji?y » D-/^^r^H) © J; # # 9 
»; ^-©aiRtt. -t©«««9©*»iWtt«ttctti#UTi? 

* ^ 0 r * * . 



tt. **©* A/roy; *3tttc*#©4>©±Bii* 

AS *r t>7*) F.bx P»b ' x F fab ' )■ &CFF CO 

«Biftfts«t*»c*A^ttt-, *ria©r#»»5S«8 cams 

^St{*ffl&«3ttx huTFh&C/p26-49XttpI 4 6 - 
1 6 7ifi)tU, p204~226 £ * JC tf) C fcg J& L 

* ^ IK * # * * *V t> © T * 4 . h u T F hl£«LT&T4*V 

* a- + /pjjtititf tt. P204-226 t ftVt 4 tK * * 
tri i CttSt^* T 2t> ■& . C © Jl } C ft 2 04-2 2 GifeBE 

l>4 *j>©t*KX«-r 4 ft 14* «,T^4. 

*»W©tt*tt*SfcJ©*Jtt*>&Ktt* * fctoft*. *»9©» 

a»Tft8fl:i^ «s**9^r*KftB^*&**rr4*5iH 

#?•**©* Jltt«5**>iK*kx WXtfx *Bx7 7 4 -7- 4 - * 



?f 15 ¥1-503438 (13) 

HT, jlb*tttffel£IBC*©*5fc»H©**l -«7* F*frt/. ft© 

**©4>Tx *tti***3$©a**itt#9-<:r* rte, 3# 

*i i5 , *jit *t?t-XI4k? 

t^^Cgs L^jtRW^54»j&Ktr©t:dZ>H<l>»^J6 9 

*tt*«9sr *»w©j»a«j©«?uv>*ttaj^ 
acrwiCT»saK:^5B*nT^i»«5*-c©-fea^^ 

7v?*/^VV (1 FA) 2fct** • ^^^©Jt^rXT^a.^^ htt* 
3^PTttJi<»^nT*»)* V* < -?*©££* £ltt Br 3 hT^ 



*-**©»t*tt^tttt**A,T^*. ttoT. A 
S^K. *»!&©* ^ ^ o A,tftf*iSJfi$9K* **t*<li • T r b 

ia^.©^y^^^t*ls^-c*4^s^*fc^:**^T^^^;UTts 

h « T F h -.©t8^ttf0tt**f. D fc-i>©Jfi»Cirl»-Cx 

9 o.-^^Kfrtt^^tix huTFh&C^x a»H^tt^8J«t© 

* M FfSteft. fr2U<lip 2 5 - 4 9 X«:plH- 

lfe©«S?*£ is V>T x lix h u T F h fc ftftSlB Ux 

MoAbt*«Lfc. d 9C«StS*t H> 
VJoAbli^a^©^! 'Mrj- Fx Jfr*U< Kx b uTF h«^-«I 

ttdry^rj-raa** &t/*&c»«L<iix hi at$$h 

«KDBtti:iS^T. KBSSMoAbK. buTF hAC/bBlFb : 
B^M/M.<Da^*iftR£j5ts h o T F h tZ -fc ,TH«t 

LV^a*MoAblibttTFba*fV-C7*^Fp I - 3 0XCp26 
- 4 9 fiS-T *C^<rW«i:Lx *fcC*\ttx hu7Fi 

*»Bitx iaaH^©»*^K5rtr4tt^^*ioL*v> 

*©J:->^tfiift¥5tt, h uTFb&Cf*'Mrt Kp 1-304 
ABEKfc Ux *>-^x a09 F-tTF9-] OH] OtJ;>)^ 

*»99©*/ ^ o-T A-tfvftkfl&tttt. iBS«*y -<7f- K» 
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* / * o - ^-yt/^-r r 9 r oi»»*rattr * c: i 
k - *< ia ifc * k: * *©0t*3^ *3-ter *<dkl 

*. *ft*** 

Cftfc©tt««I©tS3JC:=S-J8*J&ifcl£* 3#»Tt±£ < *DS>ft 
T*>>fc*:* 1frJ5£ftTHT* £-J&iS*i£ife* B J& it S* J* 

ff / i 2 0 mifn>f 3 v&t* 2 0 X* i'Jfcifcfci* 

*»fitfc* r^"<3«^*S% (DMEMi CDolbaeeo) 
****od5?- f»i*ol ) % 8 3 9 6 R ( 1 9 5 9 *)) 

•ett, h u T F h -CM***" 4«M*ffl#L. 3* U C II* 

*»H©# 'J^7**-F*»*Uxtt* huTFh te^S5Ct# «J 

h* a««. Tf i*as^r*» 



ft3C¥l-503438 (t4) 
^ -t oca*** *«***fo*r <*e>c* 

h u T F h s H^M/W a on^^^^SSCT * -f /9 P- 

■*£mtft#e:* i*i£*©* h«TFi*ij-<r^rp 1-3 ox 
war inoTFi* y *<r* f p 5 e 

Ut* fcfcfct* *; -<T* F£felE&fc:r4*a*#**£fiT* 
T^4„ (Mint ) *C J; >> «Sr$ ftfc/N A 1 V F 

* "/ • •* A X C?vt. Rati. lead. Sel„> USA* 8 0** 

<*-f *-»J r-TJH%TPB-5C9, TFS-SBI&t* 

2 7 BATCCC«*Sft. HB 9 3 8 2 * H B 

931 J&tfHB 9 3 8 3 **«2»T fcftfc. 

*£39© h u TF hH?H/U * V Ffllfc 

a* k**sj&?&* * a -*A>ttatafc&&tfi£**M»Abtt 
*** £*ftn*?nT* ams^c j: iis^M/vi » ©fc^*m 

$*«* aiit^ttfcft^Lfcu. b?\i/w * ©amis* 



#fclC*Sfc*T* huTFh H^TI/W * » £ # V -< 7* F S 

j*£rjs©j* -5 tt* ttms^ois^M/ 

MeAb©3lfr**«-t>«^«m: »>a^r* i t-C**. C©»£* 

F (»b # ). , Fabatt-tHCflir* i©<0 J: «5 Fc 
^*tt^^»©T^i» fc*e*C»**jjt©ia**M«»Ab«u »x 

5 0 0 p C *. 

ttMoAb©tt*^^*miiwtt^c»^u, Bt!i*«}a*ais»>* 
fr^n** :oj;k uxfr^/i* »»* ©ttfiimrfeaia^fe^ . 

nc«-r* 4>©© J: ^ ^tt«t4»a 3&<* * . tt«tt»a«i 

IF y £ (Honk > 5? (H'l'XM y-^^r^/oi;-. 
(Treeds la Biotech.) i 2 5 9 - 2 6 < R ( 1 9 t 6 ) 



^A-<^i;.yi5»tLT^*^ *9-<7 , f F8> K 3R^ AW* 
*r*/v* 4ktH»«l»3«Xtt*5*©»t>i4. ^ott^Cb, i 

W55K* C ©dWCtt Jt < jSJ^nT^*. ASJWCtt* £©** 
^^.tf* HSB*jK«»i UTli* ** A«E*, + ^ h o-** 

k* toa«xei^iu^» vnm* pi«»3b© j: ^ 

#J»<**i*> Rcf* W*.«* «KXttV >»©Jt aSS«8S4Xlt* 
»H* >*^H*S5Stt* -7 yxJ^tt© J: 6 ttWWttRc^C ft %> 
Kfll^- * ©T««? ft* 4>©*<J!> 2i)5f U tz A n,# * i, 

7 i y *. h9/f^7« y, 2 - x ^ *7 s y x ^ y - A** fcA 

^->*y. 7-0 * -f y&cxc ft ^cat * <>©©«*; ^ <t^»tta^ 
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©K#Xtt**DfleK:te»r 4. &•*****#»©*>*«&&:&© 

»ffi<r*tt. sw»»Kcfitn, *«Ac jt bun 
v>*T!?>*^. *aawctt. i raiyjfccnaw**? 

v>T^ ? *c&**Xttft©:*ffic: J: *«J**a*ig* xo 
flute*, i 0*y-*A'aflC*&I 0 7OD%^iSKtll)f 

*»B©* y fsj©*****^^ >i>*<±i>iig©a&c 
+#*»©. #tattS£ lt. *£9J©$fc 31* »J 



-f J* J n {Sc.od. J. J»DnaoJ.> 8*, »JW 7 1-23 

R (1 9 7*8^) . n * F9*^ CKod»»l] ) *©* r< 4 ± y- 9 
/ ni?- (Biotech.) . 3*, BM - 8 9 4 H < 1 9 8 4 
&Cf#lStt*3& 4.493. 795-**IH. 

tt. *»H©tt3H*aitRSHifS«*-c* 

*&?*©* jramaefe. ^^r^rxiitfi* 

a**©4>©TM*«H. RSt#>*»5m*S*KJe«U 

* * . * * f*fl»B?-B.tf -tnt: SI T *<>©*<*> £©*Rft 

t 9 „ C©itm¥ac»»**itC«^r*C:i:*<Td *• 
**©h«TFh <Z>^«Xtt»*l*ni-r * ©C WHf 1 Iff* 

% £ LrTi. C CttjiihT^i, 1 9 8 2 *. CAJHnty^x 
9. P. it^; <5I«6* ) *©***)& tfESf**j*3*3U 3P4ttv 



ft £¥1-503438 (15) 
t*yr*ott«i, >-r^a^fo©in»^H» aft. 

ass©/** > -^-*5iacEauTJ&i. 

• is^^a • a^»©^at*rttm?Jtt«ft^-tft*iBr 
5^xit»s?aitt. »»#©*rtTirffl^-4>© 

- + -rHJE*iai5X%J©-gB-C«>*Cv*»^. 

Cttffl ? *1* £ t t % *) * Cfc* C*t&©«^Xtt^^tt(t 

3 ^ © » ^ . rnctoB- # 9 -^r^ yslg* ^ k© v *< 

^fttt. »^0Tli^<»^TlU. a4/'1 F — 

^^fli^^I6fe-e jb * » IfAr-pu (C.JIr.) $*©* Jiy, 

> T ^ (Aoristas) 9 0\ V V + \Z 7 V - & + - + * - * -f 



& 2 2 *Stc;^B^MR3.654.090^. »S3. 850. 752-» & 31 
4,0J6.043^C:«^$nTV>4. 

* . 

<>**^. C©^»TJ; < »^nT^**tttt*^4»©ft5l36*ffi 
f»ttlSi*7fV^^e, J: < fcJfctlTV**. c© 

A'T ^ F - - l'0*A/o-^xii"*-'fD>'<->k©WSj, Xtt, 

Xtt* HHttie* «#»ttS5i UTfS«i UT. Xtt. WAIT. 
aA<W*-eJC>*»^. C©M*25K4>. S>^^A©»8©tt^l3a 
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i n * car * t> © * *it u * . 

**<©* <»o*Tl>*Ri*ttt*»©fl:*#a*tj&*££*< 

inn. *»a<fcw«T* t>©Tt*tft>. 

l.Atttft* 

att*4»c»sr *j&ttt*mt£#a*x;* a*, it**-?©**;* 

* K a T F hRtf* 1 *RtfJf52 *©#») ^ 

rf F£fe£El£T**<i> 2 0 4 - 2 2 5 t ttKJ5U«i>^©-C. 
fftKttA^? r-7Tn- 5 0 9» TF9-6B4XB 
TPS — 1 OBI 0**£j«£*i.*:4>©T&** 

59ET4 k u TF h iSCt. IX £ * * ft * © C * » €> tt ft 

*©c+»«f*2nj«^Ba»»r *©au *t*#*> 
»**©?*5&t*»a l < tt*©ttarc^»nT btJE*-*. 



*f ft ¥1-503438 (16) 
a*©***-&tf**-frH?fe3&<*4BTa 

^ 7 * frit L ftp 26-4 9 'Od/u- V ©$ 

9 — 1 0 H 1 0 fr^4a&*lfcR#^?^*^ffl#t# - F iiS. 

^ B««*aRisa^fc*fr4. c ©&*a** xr/v-^c 

»St* h » T F kRtf 5~*A'{tVtZ p 2 6 — 4 9 &% fflfc** 

- > & uT*3LT*K#»;?^©tt<fr*itt4>u. Dsw^RSjsffi 

5fett-fr©7 ^<»Ht p 2 6-49%. *fcfcRJfc*ft**tt$tt<. 

*©a. Jtasicffifei ure^ifc »«JHt» 2 6 - * 9 ©* 

£ & © T & ft Vt » 

i.aa&s**** hB»m«9©Ditt 

L < tt, - 8 0 TK:«»-f *©a»fttf*K*tt*. -?l*T 
*I5»^*. * V hn^A^^f-ff- (NY, 

©* for) 7*hV«»)T*^y*-H,/t. £©**?*-* 

tttt^7AD- h*AH*TilaUT0ttL*. 7 B© 
2ffi^©*T* I- X *©!*£& tT31*o-2< ttifl C^^s £33709 



-JU (2 i 1) 2 5S>J'j7^(ti) *a»E3**l «© 

is t ; - a, <2 : 1) £«£T * C fcC J: -,T 
fr* a S©am*?T>3:V^ o^Ttti8CJ:»j, *©Eflt*S4**- 
S**©tta*** 3fflBifl«ia»^«If^KETs h20t- 

»fcTtt»u. BiBrsta«ti03fe*tt») - d**c* **-c. - 8 ox 

C 1 0 0 5 ij ^A^»BC <pM) **C1 * 5 0 iM H A • 9£Bt C-fr 
7. S) * 0.0 2«7i?fbt M; S.MX^l^^TfcVH 
fiVtt <E D T A) . 0. 1 M <V/V) 0 0 

T^a^uy- 9 ^7*i^x-t^) ) soo »* 

I 5. a 0 0 x B T I (»|Gijt«t *. *Cte*<UvF«5 0 0 »^ 
OA 7 7 7 A (1 0 OiMUjCI, 5 0»Mh>i^-ttK <pB?.5K 

**y-*t*** sat i ^na©flt»». c©^^*j-*Jb 

100 i<OA777AC»frl,t, h « T F h *^K»ai»» 
2. h u T F ©«mtStt**j£** 4fc*©«M«K& 

Kara©. 2o.M^iy»^Fvoi2*sjft&^noiM 
ji.ct (pB7.4) i^L-aatia^r&cicjt^ utt^t ► 

£|»*^x^HftU^- TBS/BSA»« (15 0 *M»>C£ . 



S OiMHa'BCI Cp8 7. 5) ^ 0.1H?<I >fl»T^r i V) 

-CSIRUfc h u TFtift^r^ 1 0 0700>J7( 

1 0 0 fx t a> ? x vatftlfiLtt 3l£ L fc. 2 5iMC»CI, ttis 

3>-»<>)£K9L*:. C»Ci, «53jo i ^ eKa^fiS©W©»*Rat* 
3 HtriK U/:. 

3. h u T F ©«»»*»© fc*©. a^W**®*^*- © 
HH 

t f ©a«?-M/^a • « LTtSJ&*ixxv>4 . 

t hlr (/ 7 7 K (M«*dK 6 2«. 7 8 4 -9 IK 

( 1 9 8 3 *)) CttoT*» U^. C ©*B L fcB^VI/M » 

* v -rarti - ^B3*^ ► *> v ^ x ictt^^* 4r-c— 

*©5 iV/ 7 Ji <»«) 0.1 M2 - (N-tA-*>iy) 

yA/i^*^ca (MES) ( pHS.5) C«UT3«fUfc. tt-ftA 

H/«»t4ii0777 y-fv- 1 S gftft7^o -x tr~ X 

rov^Lfc. *©au c©ffl#**- taw 

y ^ a - |. ±*#> 2 0 n 1 ©0)^< > 7 7 CJ 1 M N»Cf^ 
1T/<777 A, QJ5.M E D T A * ^ /< * 7 y A 1 »M 
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4,h uTP©H^w/ntt»ttcJ;**« 

MM^^'i f *X * A*x* *jv&cF 0.1M ME S( pK 6.5) 
0»*©»«*. 2 2.5il<D77<y*- 1 S *P *' » - 

tt£Ri5ii#?9*Sac 1 *H*|#*-*. £ ©!fe«l,fct$£a** 
fjb^ 1 om&Orc t 1 U55Tttt 

«1T«*L*:3 O.i ©Kf&sBfcfc*. l.Mtt<fc**S/* J> 
*£t/B »; y hflsVrtv 7t AC»U 1 »fc «7f * ft ■> . 

5B8f L fc Btfeffi * ? *) is -s x jux * > jv-t#o-:**- 

£©a£?5*Isii£L***** -!l<ti:8»L, huTF-H 
4 -* 5 J» C0.5Xl5ca*f4*?r) 6 » ^ O P3 ^ 



Jf £¥1-503438 (17) 

->tSiMOEDTAttt'/<y7 7ATtt»r*CiCi»J, 

a ai. <«m> stBLfcfeKt i hi© * 

aV»C-9t*T« « 2 TiS"*fc:frt£C J; * . b u T P ©#5 JE 
Lfc. hoTF*1fi**j|l{>, 4 tic* IKMJ hyx-ioo 
**L* 6 •) y ► fl><DT B SC1B0.M NiCK IMiMMJ 
Xtttt* PH7.5) CJtfLT 1 3*a*rLfc. 

C ©* -J C UTflr, *iSefS&*0-?V*T* 4 ««©*?* h * 

5 0 0 0 X|. 3 0 5H3©&*T*«>*:. £«Lfc-<u 
y«pl3fi«U. OUT. fiJSJll#©J*;*CI£:&U» (11, o * 9 

7 * - r, *7x*»t * jv*±) . a - ry^*»^, *a »•»! 
voD^7ia>) i 6-7<f*o*»-9) . ^ *<A*4t*t» aw 

(NJ. p 4 4 * 7 r 2^7 *t> t ©Hfttt* o ▼ h ^ 

=,7 4 - ir «fc >> . 5 -oi'ttLfc h u t F 
,,B I ^ -^fl: h « t F*** v7*a<© * * y *«tt* l* v * 

A-#V7^'J*7^ ry^H**»C Jt * (SDS-PACE) 
»ti5tt* H 9 Ua*-»li) (* 4 *••«>- (tfftiore) * 2 2 7*. 
6 8 0 - 6 8 5 H ( 1 9 7 0 *) > ©# ifc Ctt ■» * . ifTC&ttT 
T»«t4f ^7^C«LTK, 1 0 0»M©i?f-^ X UA \ - 

5 0.Mf'J *£Bt ( pH 7, 4 > * J 50>M Na C J *©'»• 1 



b o T F J 0»Ol$OTF8-5C9XttPA b 1 00 
(ATCC-TtBl 1 5 ;:C7*#^4r3yM-^iL 

^7"VF-») a^, F--»*»_hif t t Uv 4 tT 1 *<< 

*+*©K^*X!«G*. -»;© SB 1 ftftRSl6aft*tt«t 
*©tfflfr>fc. :©t-X*S/<7 77TJ;<i}E}»L,a«tfc 
I - lmTFt* DTT#STXe»m. B/< 7 77 + * 

y/f^S/<y r" it* - v 7 tir* 57 * --e^r«(b l*. 

b « T P trtttttttB ^*<fcU. D T T"CJS t% -P^ 
Tl 0H7^'J/V7U^>TSDS-PACB»llfLfci^ 

(m4lB> . U^U. 3feil7C© b u T F*r|S)&C$mL 
fc»-frtt. isi:-t5 8&J74 7kDa©2-3©^<v r*'ffl«ftlC 

«Lvvx?lR]ir$n(jRS@u-^B) , u©i ids 4> < i 
*©*&*#.. r«*>S. *ti*«j»u^f y Kix. **;*cs<©^ 

un©-c*4. a>ctt©*— /<y r ©^sttt. 11^*02-7© 
kjra***. *©'>£i'»'!nx©£©fcti5>c^ f*Jtott*»;-<r^ 



15H©#VT^y/WT^ kV^OSItc-RO »5l7Cb«TF 

C»&ShXUiJl9C (7b-X <Bro*«)) 5? - ^ ^ • 

* r • -rC-f * O . if \ X h tj - ( J. Biol. Cbe..> ^ 260 

*! I0B1 7-20M (198S^) Rtf *rs (6»b»> X 
x* is-r 4 V7 • - - 7Af? - - *r - 

^ 31 (Ptpc. Rati. Acifl. ScI.) USA, 8 3«. 2 9 9 — 3 02 
K (1 9 B 6*) ) , Sa&twlTV^. C©"GJIS»*9!«>3^ 
tZT ZtzX>+ 4 7*D. RCF5 8kD» Ftt#3^y^ 
fc«»)aj**t, *©*■**. i?f-*3k^-f >-A'TiI5cL> *© 
IS M7? y *T ft FY^tfflUfc S D S - P A C E c 

jM> fc (» 5 u- y c TJttf d> . SBiD^y/f^Xttiis 

kD«tt&C^4 7«Da tttT*U»,fc. 4 7liD. ©^y/< 
B»?tfi«0o*^H*$*ifc, c©* 

SDS-PACETR»<D#»*tOl«t»f 

LTl'fc. 

srt^e^ r> - t^a^TF 8 - 5 c 9 T*atta{tu, -en* 

a5c«»^T© < «»j|t«lC^»t^, 4 7kDa r<V P*<* 

-t*. 1 2. 5tD. ©#tt Urt:^ :/ r £ £ t>tc»W £ (Bfi 
I'-fA) . a^tft L<t v^ir- y r^©ij»ifcii,Ti? J; * 4 7 

^Pt4^.i;«^,fc (*Big, U-^B) . *fc»i!5cbuTP 
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oi?**^UPJ-( J. Biol. Ck...> v 2 6 0 * : 10917 
— 2 0 X (1985*) ) CJ: $ afcS £ *tTH* b »TFJ||0/'f 
- £ — St* * * 4> * © 9 0 k D ■ * £ t> 3* L, . 

-5 Pl«1±<fcW5tr* fc», S D S - P A C EC *> *» LfcHtt 

&t?2tf£* n**t *y StK*«#arir*tf fc. 
4tt&tfe«iSDs-PACET*»i, *r -re - v - a, r 

CAbtr.Dld) *<DM ?H& t& + st? • rtA * o *J * n> • 

4r * ;* I- 'J - ( J. Biol. Cbe».) . 261*. 4 2 2 5 -4218 
R ( 1 9 8 6 *> ) tffliK SftttLfc. 7Wail7r^- 

«*Skf? (T rt- y - a* KMb«r«old>$. _hK) CJi*) » C 
* ^ ^I&fc L* «J$*H * UX* t«77«f^-^7 
^tt^LfciS, P TH«*fr©* V i^H P L C#0f* 

ffi^ftT/M F • /<-<#^Af AX* 7 0 V^f^3J->-^ 
* ^-*-X£?8ifeS Lfc # Sic* v/<*3t/* F*3 - y 

b u T FAtltO-7 -f 9 a ^ x V 5> y^tt, lS«3t*/l>S© 
7 *y E*E*tX-aL «£>L£*X©*£. * 

HfcNfcaa* i©?8S#ElBT**. t»^H)/<tj T y 

Ser-Cly.X-r-*i»-TJ»f.V»l.*l»-jH*-Iyr-I-U»-Tbr.Irp-Ly»-»«r 



1-503438 (18) 

$*+'©f£buTFjajfc*t;&tf2 8ffla>* v^^f ;^ o-tfl; 

0t«fl*c£ <5f© & or**. tn^st. nuts. lao^yA 

*— ©* Lfcd?a& ©x. 5 vsr ±tz&**,? 4 r 
x**^ atictt LCv »*mc«**.*ja**T-»fcb « t r 

tSDS-PACEC^jfcii. b«TP»ttlt» 58kD»& 

a©»aj«J** S D S 4r"iV01lK*ttC:*-ltfc t » {7-*?kZ 
T) 4>ttffl*nfc. £X©**^Cif Vvt, *©iS&tS. S-?Wfc 
&X. COiitt, kuTFftRJUStt^LThi. C*l*© 

t»* £ £t**5*3U*„ £frl*jX. b ttTP©a»tt«*C^aE« 
#£T±©*>*ttMC. JUBgtejHX#»«?n4. 

S D S - P ACEOKC-*-feSO0JfCfkH|L,T 

©tt«jft*fflt^fc^tt-c*«r ft c £#xa*wRaF*ifc*xtt. 



* s/^^JTSkftlCfc^T* Ufc/J>3f V ^T^*- Ktt*tttB^-* 

c ittsptx**. 

ettK. a«w*a»3£&T«ajr *ci*<T&*. h«TFa 
x**s. «*.tr. t*at£. b^w/ts • ©a«iE3^^©tt^© 

J *) KttUfc. tt^^J; U6K10' M^t^ 

tf* 7^^fth»TF«ll 2.7 4^yjT5^*0.4^-7 
53tr?/-t'F (IN«, 07^7t.fV^K-ijy# 

-> v^au •A'f^yiA^Att) , z o hid i »; a ssis 

( p H 7, 5 ) x 1 OiM EDTA. RtflHH ^X - 1 0 0 
t*t'2 0M 3 7tCl 6 t*IS)tt& L fc. * 

d©»^9 3 >^^tufcjfe«5*. fcta^fcsDs- 

PACET^HfU. 

3170. V 4 5 C^ Lfc . JRiT i) d *^{t©»S£ttm 
tt. S SkDi OkaTFtt, Mo^y/f^JTtt*, r«fo^e 
a©?3F«E©fc»v 4 7kDi ©<>©Jt0t>* 

COJioCl, X J* IBL/thuTF^x «B!TikU. O 7* o r> 

TsT 5 ^ hiStt^sm** <ifc. AH©gii^iirft «nuu 



1 4 OiM NiCi, 0. 0 1 S7 , >'ftf MOD 4>- «^©iS 

act * £ c J:2B©» t>nfc*a hoTF *»*>t; ^cj; 

>>ll»ftC»^$nfc. **V*£»* a* b u T F«*t«5*jaTC 
jS-c* J: -5 c«K3tft « 2 X»$$ nxv^4*4ll« 

Stex«3£$4xfc. «*>]*^«£fc*5K:rtt*K a©««©fc«>c 

ma^nfc. 

b u t F©3fl5Xft©fc£©RX£*. mo«. t>UO, 

i'^-'y u^#»«»Afc«49T4 , (DK7t 

2 5»fl©^7*^i'i^*^y-^ (2 i 1. v/v> © «x 7* 

-?l*X CittC*«*t*Bfl*«'»$a# 
^o-h*«v,fcaacJ;»)0«Ufc. »«03*Ki^i>X. i 
©3*iil« 6 H < 9SLfc, c ©HWB9** o ^ - a n* 

u->m ^xtl*U. £ a o *n>± - BOteftffl 

fc. ^H«tdtc % to^DDA^icaiBLfcEBfr^ajcsja 

RTtttftL. «Kt85Ufca2S HO?'** J/ra h 

•J <r A»«t«p* 4»«/. #itt4J;oC:»MU. Ot^GV Xl> 

3ff»« (P BPL) *f^-»fc. 

SBIJtYfcC tt. * b u T F 1 D 0 tt t 1 OtM<D 

HBPL»«, Q. 7 6 • / © 1 K*> i/jSlHTT i V H 

BSj9« (HBS/BSA) Rc? (OMOlOOiMSib^F 

x. ::ct«n4h«TFStti.W2T^fcfiittSft-? 

»£Lfc. 

5. ^ -f V «i F -^JtC^^y ^ o - + JUtjHtOffOL 



Aro/x-f 7 y r -Ttt. 6 - sara©^*©. a* y * 
* y - » £ • 7 v F • 9 - * - * - V a A - f ^ t& % n w 

W 4 T»B3 Lfc«l*Dtt*»fl;b u T F .5 t 4 9 o f $ a* j 0 0 

»J * • 4 A/* J. • — L,1z R - 7 0 0 T^/< 

^> t 1 : 1 :X-*Ji*i>»xfcL*. ot>T* C © 

-7 0 0 7i>A/O y ttt-i'^i; *. >©»«*& tffc. jctt 
huTFtt. Q.09*t9tXX-100« D.I3XSDS. 
H2M-2-^*7'H^; -A'RCf 2HMAlhuTH 
**C'TB S < 1 5 0»M C » C I ■» * 5 0»M 9A - H C J 
C pH7.5) 5 #R3«;i*UTW53Lfc. *©». C©3CttU 
fcbuTF*, *#*©* a 6 $ xJHrfrT n>7 * 

©Rtt* « TF«ij(C8^ -9U - 20tC 

4 i 1 (v/y) ©7*^! *T-*I^» LT*t>* 0. 1 •»/ 

A tD ©&«*&. tol.SBflft*' CL l«l&aAtt**3 3 * s 
tOa«tt«»ft h u T F B.UiO%^7D^F * T S> * 

> (cfa> U^U i7*i; g ^^1115, 
TP 8 CttfcFj&I^Lfc* . 

8iswa. y vets***** um oetm 



TB ST 3 @ftf>L-/tSl% 3 r( Ji, * % s&*t' 1 0 0 ft t © 

tb s / h »; ^t*9*^cAn, a**©* jns^arn 

* 7* B y * l . 

«5* IHW, 37tCtt»U. * ©fc* *^*T B ST 3 Em 
i» U . 3 « © A tt . t A t: - * t Mt ^ . 

01 4 TWSSUfc. TB S/M F^«*». SA^hjOhuTF 
J;-e 5 x i o s ep» *£t** 5 0 /»*©•»» I 5~c;Wfc 

h u t Ft4*x*an, s 2 ©marafcissieB^tft., 

Jt '•* I — b u T F*WftREJS&«3*.*»Lfc. £«©«[#: ti 
T* fcTW-^Tteft. ■> AS* ©* .*^*g>>, 

» *$*/HC*£ft*'»M*. **^*7J*^^^TlfttU^:. 

/« v * * 5 ^ FBtUSft ( h u T F £ ffifli ©Rl£» k©*^) 
tt^*^/^>>N ¥*5to2 0 0-3 0 Ocp. T £> o * — 3", 
h »TF£tt*©RlC*<?r*^-^li % $ * jw£ »> l Q o 0 0 cp» 
©* * f Jfth «. T Ftf* ©its 

yij r-^ti8RI^ **B©vW.7y F--*£Lfc. "?-?l^T* 
C*l>©/W 7 V F ~ ^ £JTK2I-e & F y h • ~f x> ? KttJE 

b. Fvf-rovF--<5-f If ffi 
JUTWSJU^.Tth >tfcl3Ufc b u T F 4 » I <v/v) 



^^^1-503438 (19) 

FBStt«*2 4^Ra»Ct»ff r>fc. * © ^ A T F 8 © » IB tt 
*»❖©*: 26 3 BacSSU/:. 

7nTF9 oft&lt 

▼^^TFStt, 2 EI © y t • 7i» 4 Ay i-aujc, XT*? 
w ^ftSDKlffitttfch uTFt«V»4CiJa^e, 7^TF8 
£ B litttt ^ * - n>Mlt H C $ *»cai@B© 

c . r v f - ^©tt5« 

^ •> ^^*©BPiBBSto i x i o* s owayx*-!^/* 

(PEC 4 00 0v ATCC 2 5 3 2 2 - 6 8 - 1) 
t'2 00M ©»^j»*4». 2X10 , ©P3X63A« 

•f^'J F-t*9 hCdai/HAT^ ( fe * * 

tt^BttA^T-'J r-^teW^o-X^^tft:. TP 8»6*tt 
9 0 .7 ffi© H A T8ftA^ -7* 0 F-t*. F 9 

3 4 8fflOHATBItA-f7'J F 15*. 

» . aa« r i a 

TBS*, 2 0MAu:a«tfcI 0 OMOt^tt^^ 



©7* : *»«TaaSLfc. a^t* *ttK2*TB S 2 0 
PBAli'/U^caSlii, i©buTFW«2 0<»B 
(l^f) «!A.«UWXj?T, BAB 3->>d*;^d-a|6 

* ©f X B L O TT 0 i?m >y ^(Joha.oD) * 

*y^^ '7t!l*<**^^ 7 ^ fC«»«. Tech.) 

I*. 31 (1 9 8 4 *) ) *£tr. i*;ftl-H©{H*©S*A« 
HllUM, 3 7 icCttfcL*:, 
C©BLOTTO*^ 7*^*>^7Atr U-^THtB, *9* 
n^C 20fiMOAO'j F-TJg*J:Yt **CC 
©»*^*2^M, 3 7tCfi$, *©»> C©-«-><-.7»^X 
^»*. TBST2Efti>L, * ~ I'* >) *U TBSiCJt^ % 

$ t»cft^-r i -?©^« u&xizAtitz. -?v»t, aw 

©««:** ©»«5A>t>)**f *. 

>^/<-f^y^tt) 7^*'J*X7r^-Hf»^tS7^AJiC 
BLOTTOT5700 f&C5B« ^©t-^-^^A^r 
±&HL*-*iz. Z(D7b }. ■/ n ? Yftfct ©£&€■, 3 7 X T 
3BH«ofc. *©3K -e - /< 4 A ^ TBS4>T30 
ifcifrLfc. **©/B^UiUtV^ 7*cf h^ny F+y htpCA-fcit 

L/c«j 1 0 \p gO b u T F V7*/^ y 7 7 (2HSDS, 
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(*-f (J.tpr.) ^ 2 2S«. 680X (1 970 

f*v/<-s>7rT-rF - fc) . ^attLTC ;caa 

2*lTV*« * 0 f ^Cl<mb| B >* imi'-f^/'O.i- 
•> . • r*f 5 - • - * * X (Proc. f.tl. ic»d. 

Slc> DS1, ? 6*. U 5 OK (1 979)) C*»>«S£ft.T 

t»* *o Mt* D - ^^GURyo V f v 

-r^**, rtEiLfc <m a*k ^y^'j^A ■< 
ft— r»y^>. 8 JBO/W :r 9 r - -?*an*$fE jbito 
* *-^-*^rxoy fed - r 3 7 r -r 1 t»ra 

y + a^- h u^fts com, >tttift§, tbst^ 

Life (0.0 2KT£?ft*h 9*-L*=fTTB S) . tft*#**Lfc 

»©* t 9 * **©J8*J:fir*. 5*tt»a*.TB SC** 8» 
f - t ^ o - v ft. 



$££¥1-503438 (20) 
h u TrtoftRKB*. *©/w 79 r-^^«Jt»*«*r« 

h.*©t»fl*Ctw 2 4ffli©TF 9a-(/!| r-^IBttSWCOhT 

**n. *oei/iife, «i 3 © * s ac* Lfc. *©tt©a 

STF 8XttTF 9) * 2fc & * © H A T # *ft * * V T 

*f **tX?CJtr)T9tfn4 (-ftt^S* 5B7. 2 ID 

stUT. ccc 9 «*.triJt©:s::irttpjLi*,/*D 

-* A'ttfta^ajfteXft lTl*4 jTF 8-5C9* TF 8 - 
5 G 9&CFTF 8-SC9. 

7 F 5 # 5 M-XMAPSIV^f-l^ai^ -r ^ * © «f :/ 
9 F -"*tBtt3RyjT F 9-5C9 (ATCC3IHB9 5 B2f) 
A©BI*»*fcJ|.»$*t*. *JBIL^IiCO^y/f 

8- Yin T FOJfeSttJDttC ***»©* «>©. flt b « T F^?T 
t ©3B 

^tifcft, il>*< 1 ®»»a^»^lf O. MM MES. 
pHtStn'S0fliloajIf^y7yi:«r4» it, 16 

**»©. «nr«gtfcA7i:a»Ufc, maps*«tf8- 



ti-ftUfc T F 8 - 5 C 9 2»nP77rfy^-l 07^o- 

* IT-* * 7 F) U T* * 7*9 V^Kfi$3t£ 
ft*. aja**©ft^Ctt*<V^abT. TFB-S09/7* 

V-rc*tf*S«£fi8te*r o ? 9 VtVtlk. i*E»»LT. TF 8 

9. h u TF©ftSJRftttC 

t h ©l5©*?*-e3*#* -fttfc^ftl 0 0.#C»U^ 9|i 
f«!JUfcISft{ll»iRt. W6 l0A 7 7TACJiU, 2E©# 
Loo, 4 tT 3 B«a»f L-fc. *©3tf L**aa$%l* 
1. 5^H3. 10. 0 OOxitJ^Ufc. t ft 4 T« 

»tBRlfcai£-5j*flr* . 0Et«^;>, 2 ^W£* ctf ft U it © 

*© h « TF^tai8tH«U «8t«BLfcTF9-SC9 

B^-*wiB*sftffiaj6aEfe*»«i**fc. *n*^tr. i©is«is 

* I Ott&Ort? y 7 ATTi3tf> Uft. *©». ffitt*;tf5A*n 
^>^>7-c--*7^K:&U.WUc. (UIHM 00 

^t,-2fS«O0.1M^9*>^ ( pHLO) 



tO'<l'7f«)-S^ftttftft?J)SDS-*!)7^'Jfl'7 
i Fy"^«S5*teT*»U (SDS-PACE), * 

»«ac*LfcCO»fftt«li % h o T F^JfeflEttlOttC Jl ^ » 
JBSKKIfl^ 1 7 5 A £ *) ^ g s if © h u T F ©C^7J*»$ hi 

10. J)ti>uTF»[*a4H(5Ef 

i 0ii<OA^!i r-^is«jiflr «4T»aL^^2»t 

©«mtit hoTFttt'9 OMOHBS/BSA^^U., 
C©,i:7lCUTft,fcfefit5JlSa^?3^3 0»«3 7 r tz « S . 

oo*»-r. c ©^aa^is^fetcov^T. m 

*^^.3yfD-^H X% JaP8«©ltCW33!fc*tlt 
b u T Ft?t^©R*) C«t^. 
tt»«huTFi|ir«. >( ^ k tr ^ - ©#STaig UA: 

^^fc^a©huTFaflttzot>r. ajRo^btiT paecoitJ? 

4UT«fo?fi4. ^fx < it 5 0/<--feyF ©St^^r * ^ ^ 

t>© £ Lxams n^. 



VT. 5fe©aft:CJ;9aiKU/i. C »* * BBS* * C £ 

k u T P 1 di* -£t? I Ops** HBS/BSA1 OM, 20. 
aMttft* * * i» I 0 * 4 & tf * A3 TiS^t»*lTh*J; 7 C 

«8U/iS?ft 2 S Dt^^f 10* c ©a£>$9* 

1 5 #13 3 7 T: h u T F * % ift^fci LTttA.4B^« 

ta***-?< 1 0 * t a 7 -ca!^ 

£©»2©fc£9j*, 3 0#|3)3 7t:t:<a,fc„ £ * 

JBW¥*Ai3 Lfc h u T F -B^wa 

J* 6 * 

+ 0 

T T 8 5 G 9 * + 58H 

3^Fb- jy* +• 0 

T F 8,5 G 9 - s 3 H 



T.FB5C9 + 
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0 

5 8 M 
0 



w • i^***. tf : h^vi/^ »a^**am*e*a&© 

«©ft*C a-(/.; F-Tfc*±ijr* M J 

x *ttfl:jti»£©S^©l!3. *4i*tt*&tf»KJHfch » tf© 

^6 0 XJSti©©»^^T t>©fc*^*<. h a T? « VI /M a 



cn^©MoAbCtt H TF9 - 1 B8, TF 9-5BK TF 
8 - 5 C 4 * TF8-1 1D1 2, SffT F 8 - 21 F 2 

F*Ayy> •< * - < Hagea.aler (rff^-t^-X 
( Hoppa-SeyJar* s > Z . ^-fS^ni?;*^-^ * * }- y — ^ 353 
* * 1973K (U8 2$) ) ©>^> H*^.7y/N< F 
5-f F&^fflV^Tr^-f K-^^^i/^f-AX^^yK 3 OA 

S 3 31 



12. *v-<r^Kc^*«»siy 

ft ;*? * * if^ ^©*K»;^r^K<-is^vi/'\i»R^*^->'>j fc 
?--w/\i a x hi mac imiT, «mmwj*Jitt -»*:. 

t K ©H^VI/M a 3 Ca-<fc^aT?*ai,it, HBS/ 

BSA»J3>>. CC*JB(Ufcfflf M/M 2 0 0 o |(Djg«i 0 
plfCx 1 0 0 P £ H B S „ 20pl25iM C. C # » &I/100 



a*-c*an*?aoa^«5tcoj:Kwsu, is 

CfcfcttS**- HBS/BSATSRLs W 2 T it X $ *Z 
RlttS&t^AU/tii, 1 0 » * * 4 5 i?©SiXV9 

4C HBHtkBTFH^ <?&Rtt. 2 5«MCaC*.l 00 
P * I S©Ul5*lCtt U U^OHB S Ti&JR UfcH^M/Wa 
^»i&»100*« (KAjil, ^-y<-7^Ff -K— ^ ^ « - 

c©^jsn*v^r^r^A*«iR©iaw*^UT^&citc 

tt*. ffi***> j«l 0-fj$^TV>^^oCltJtUfc. ^«c<t 
4> S OHOBftHflFt^t^V^rj- KHh o T F htt^SBii* 
9 KHiBfev r«r>-&;*4S©Hr^>- B yit*$ilX 

^itf'J^T'^K. p2 p M 6 - 1 D 7&(Fpl6l 

-18 9T44. 

Rfntx.@9 tC ^ *> , EJ^M/M a X»iH»-C* »^ 

1 NtfU *n^'/Fs i^-lfU - 

rvi l v FU 2 H 3 - 3. 2 tt. I.S. 
xi?^ V ^{ Ed, In. to. ) W± (CAjfl. 7^-7- 



» 
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* 9 0 • 9 9 a v 9 • T ^ r • 9t-f - 7 7 - 5" » f 

frfcfltH^/'tl • *«/ 9 ° rtlfrW 

i o o f i oJifMS* y -«r?- f*sh»* c u «k *> 

« 4 Tifi^fc^axttttUfc.. a*- v tz l±B » & j* •> -< r 
roJttt 5 2 : 1 tw/») ^«<i(»3 0H 

•b ^ •> * -rs$hfc*v ^r? r & as* 

* 4 A 

i . #y v»*fii-*7** r a at 

Pl-H 25.0 1 0 * M 

P 2 B - 4 9 8 8.8 lOuM 

Ml-Tl 25.0 lOoM 
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p 4 D - 4 9 


2 5.0 


J 0 u M 


P 5 6 - 7 1 


2 5.0 


I 0 u M 


P 7 2 - 1 0 4 


25.0 


1 0 u M 


P 9 4 - 7 2 3 


2 OL 0 


1 0 u M 


P 1 2 1 - 1 5 5 


1 0. 0 


1 0 o M 


P 1 4 6-1 67 


8 7. 5 


lOuM 


P t 6 1 * 1 1 } 


3 2.5 


I 0 « M 


P 1 9 0 - 2 0 9 


2 a 0 


I 0 u M 


P204-22 6 


2 a o 


1 0 u M 


ti L 


0 


_ 


9 vJSJTte^r* f 






P I - 3 0 


8 I. 0 


1 0 a M 


p 2 6 - 4 0 


810 


1 OuM 


p 4 0 - 7 1 


6 5l 0 


1 0 u u 


P 5 0 - 7 J 


7 3. 3 


3 6 a M 


P 9 4 - I 2 3 


9 3L 7 


1 0 uM 


P 1 2 1 - 1 5 5 


5 5, D 


1 0 a M 


P H 6 - I 6 7 


9 a o 


1 0 u M 


P 1 6 1 - 1 8 9 


9 4. 0 


1 ObM 



1 3. *^r5-rKJ;4^- h uTFftffKlSOffl* 

3 7X2 o^i3jfr-> we-ra-c^^ttT + ^tt^ 



ft. 

3itc»»i,fc, * *e co* **.*t b s -r 3 m&tr Us a 

WMUfc. *«fl:T> uTPt*t'7* r ^fctn*TB S/PJ r 

B C v/<*3t tt3Ett* <*T*> ^ffll>T«2Lfc. »t> TF 

(<fJ»/Bi?*^. i/^-X( iMnool. Letters ). 8 *v 
213~227Rtl984#)) tfjy-kK? 

^-VfthtiTFJSa^* 5 J6f M£-J£# 9 Kit bJ:. «- *> 

^tAtt, i ^w. 3 ?tc8»Lfc. 

TB S/ r V r y-C 3 Btt^Cfc. 

5*M EDTA, 0.5Sh9rXX-10D&VlKBSA 

X^//<-f^^rXtts frn-iti ) *#<>*/uc:A*l^ 3 0 
3TtC»»U. iO», Ctf>0*^*. I D»M'^ 
ft*9^J. (pBB.5). 2MB S A » 0.5H MJ UX - ) 0 0. 

^^TtttB^y^y (L 1 M MJ ^ ' tttt ( pB 8. 8 ) . 0. I M 



T * /♦O'f^-v^DT'U-M-/- (VTffl, 0-r</ 
» 5 * 

Red* pi P 26 p40 p41 p56 p72 p94 pt21 p146 p161 p 190 



TF85C9 

7F821D12 

IF85C4 

IF821P2 

IF91D5 

IF92C4 

IF92F6 

TF95C7 

TF96B4 

TF99C3 

TF910C2 

IF81F1 

TF9JE7 

TP91B8 

7F9U9 

TF94D11 

7F95G4 

IF95S7 

TF96G4 
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If37E10 4 ♦ 

TP98E8 t ♦ 

IF99E1 ♦ 4 ♦ 
TF99B4 ♦ 4 

TP96C8* ■« ♦ * 
IP93085 1, 4 ♦ 
TP99D5* ♦ . ♦ 

TP9IOH10 k +44 

a. o - <»»b)fc. n<LQ>*4 7 V K - 7 c J; 

b. c*i*©mt*a:* m i o ©»*****»»*<>* 

flLfft* H8U SU * ©teOftfc* htiTFtt, 

Hi; h u T F&^fc ^ If C?S-&r 4 C fc.^t »42-?©*>?b 

4 A d x . 41 y yflE 9 6 *7*U- F *» ir, x 

TBStbl OpjAUJSRLfcliCl QOM^A 

4t> T3-Hfc, *©$***. TBST3Eijti>L, ^T, 



ft £¥1-503438 (23) 

* ■> * /HT ^ 3MBSAt*t*TBS/M Y > I 0 0 * * * fcl 

TBST3QKIFU 3£tC^ a«©tt*t7At^-^-CHt^ 

»1(6a4^!IT-7 1 TF9-SB4 6* ©ft b o T Ffit* 
#***ia*J:i*} 0 0 * iHO^cAh, Uia3UC 
tt&Lfc. *#L**is>* C *l* © ■> **** T B S T 3 Etfcfr U -P 

h o T F * * TBS/M r/C»L.fc, C © h u T F 3« © » 
Rft^TB S/M; }^-t$*«/«#*&0.5iie/»*©SBB 

TBS/h'3 h^T 3 E)fti*Lfc. S8«OM«t*7^tfl/-fC 
r-"?TF J - J OH J D©tt***MAP S T^JBI U ♦ CO 

t: * {fc ,t $ 5 ^ "'ft L *: » 

:OtVf t/ftL/i}Kk»TFjJl*^TB5/PJ h^TSO 
n j/ilCJSfiU £ ©»« 3 0 Op ***** JUCAfifc. 

t 3 a ift •> ft . 

COS^Lfcs fcr^S-Vlt&h oTFtfrfc*. m 3TJS-<A: 
ft^ 1 -*3* '>A?J.^M^Ttt(Bl/te. C ©ttfftfc-pIH I 2t 



fc± 3* TF9-1 1 D 1 2 TF9-1 OHJ 0 ©«>>JC» 
J(i20fit#tLTflJ^4;iitTe4. C © «fc C . IS , 

*fc£*£?i3*l3l3£?&4a*©Et*©fc§^***3KLfc. 

1 5. ^7-UhuTFh3~ FKfll*^trDN AW«"©«|» 

4rHinTF3-rfi£?}t*fDNAI!i)t*Rl 1 ® C <* © 
MRRiftac^i4a-CV^*, lflaiL7 , 5 AUpCTFU, pCTF 

4 0 3 IF pCTF3 1 4 ± , C O^B? j; < KD^nT^iflft 
^)5^T»8t4Ci^tS4. 91 A. tf* ' - 7 f"^ (Ha d 1 • t ts) 

7 h V - v 5 # 3 F 'J -7i»7JK - • 9 a - s- s 

f ( 1 9 8 3 *> *R. 

9 1 1 HTp* «* <IT I'iffljftiLDNAr^S F + C**h4 

* - 5 ' -CGMTIXC- 3' (MA}fl, U * *> y F X. 3 * * ? *• 

h n T F h DNA3-FE?Ifl)-6»T:M:«l»OT, JB 2 0 C 3? 

* it 4 * * u * * FEJ)*Cliff5L«^. IB » * D N A # 

jfc © 3» «B IS . HfttilmTFb DNAtt^ir^^Zfe?)!^ 

Fp CTF 6 4*, MfSiyK?^7-fEc»R I 
Rtf DnBTflKtL, »2ia-C3t$n4. a»»*l-2 9B* 



•jCUTft^fc. 3 0 2**V*5-Ffc5tt (bp) 8jfr*7^B 

r^A^ FpCTF 4 0 3 tMPlI>F?^U7-t*Ec»RI 
"CrBIt 35 2 Bl©»« 17 B-ll 25 *iCjt*lB-r h * 9 \* * 
f- K«JFfl*£t/DN AM«-*ft-»/t. i«l^ 3 5 2bp©Bi#-*^ 

7^o-xyA-tffl^fe»-fX*ai:^;^*»Ufc. 

75^5 FpCTF 3 1 4*. MBiiyF^^P7 --fe*Eeo»I 
■Plftl; 8 4 7 b P ©ffi«-*^-f 3C^WT*»U^. C 

©»Jt«x *2D3©H25 1 3 5-7 7 S#«E?|i:«Ji5r*^^ 
i^*^ KKW**>tTt>4. 6 4 7 bp«frt*^X*STJ|Jllt, 
7/v*V*777^-fcttU vei^Ufc. 

C © 3 5 2 bpW*R!*Aft'> Vttft U^t 6 4 7 bpBSK *T 4 DV» 

20©»2Sl 3 5-1 I 2SSC*JlB*-**<>V*5- FE?|*^ 
r 4 9 9 9 hvVUKKft tz . 

? *C v CI © 9 9 9 bp»tf*. aOPRxyK**UT--fe-Dr.D 
rm<t^. »2H©»*2 9 B t 2 9 75©RJ*CC©9 9 9 b P 8ff 
fr*«HU, CHH«t-»T. 1 6 8bp£ 8 3 3 bp©M>^^^r4. 
$ ^CJIU yBlftLfcS 0 2 b P o8S>t 8 3 1 bp ©«)**• 

CtfJCr*** FE?lttt' 112 5 bpBf^^ft-, ft. 

8^*a«tCL/c, 96KL»|3Mt,fcI 1 3 3bpKM-i:. EcoR 3 til it 
L*^**-*T4DNAV*-*'X«fcttKtt£-LTattia& 
ADKA*?p UC-rUh'uTP htft,^. 
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rDNA^EcoR! TrlUcf* C fcCji^Ttr^fc. £ 

E c© R I «frt7#o-xy>T*-fXi:!t,T#Klfc t 352 

bp* 7 8 lbp&tf 2 6 8 2 bp© D N A C *J 0 ** 4 2 r> © X V 

Yrifi- kSJft^. DNA h »TF )i tJlitiie^ 

©»«*»«>*:. laOEcoR I HI ffc^ ^-^t-Jfefir DNA 
^^ti^BBR R 1 \> 5 yx*-v y \ *L&qo%&&jL 

yf uy • 7 ^* < * ri'huTFiia - FK?I©* 

T * D NAllfrtftOJ;^ CURkfc. 

7"7X5 F p CTP 6 4*MRxyK*jJ>p-7-* EcoR 1 X 
fSftU* 3K 2 0© 1 - 4 8 6 *©H8c*ilST 4 * £ utf FE 
79 £- A* C* D N AttKr*tfs->fc. 8 8bp©«| 

A**V*X7y*>- -b'iaaTtt 9 XfiftteUfc. -pre. C © «fc «5 
CJR9 ^Kfc^fc 4 8 Bbp©8r**Mpl:r y FX? ut-±'t>tm 
B *-ffiV*T*lHfcl~ » 2 0© 2 9 6 * fc 2 9 7 *©W©»fitT^ 
4.8 6 b P BIK--e«J» U* 2 9 6bp».Cf 1 9 0 bp© £ U *: , £ 
©2 9 6 bp© lR tt* 7 #11 -*y^©if -f X«-WX*» L*. 
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7** * * FpCTFJ 1 4 *ttfRx yFJtn?-*' EcoR 1 
Ti«iU S2SI01 3 5- 7 7 5 *0«5C«Bt4^ * I' * 

* rBewt^t-DNAttfrtft,^. :o« < ibpwm*7*ro 

b P KK-*v DriITtlftL, 3H2H©2 9 B*£tf 2 9 7 # © BI 
©gJttT. C©6 4 1 bpKtt-tSJHfl^ UCi^ 1 6 2bpi 
ff4 7 9b P OKfriUfc. w©*5. 4 7 9 bp BE * 7 # ° - X 

Jti£©J:*t=ai3JU*: 2 9 6 bp&^ 4 7 9bp©Kfr** T.4 

V) L*% I 7 7 5* © B?J £ it J5 * 3» ^ V* 

rrf-Xf -Eji^arra 7 7 sopa****.,*. 

i>o-iy//7Xj F't^-pUCl &*EcoRI(3£« 

turtTtttt^r*. _tse© j; ■> c«» ufc 7 7 sip bik-&> 

EcoR 1 ffitt-c* * 4 D N A »J *f - 4rTttllttirtt6 
DN AA^ pUC-rn*»TFh - T*ft -a*. 
^K9RR1{h pUC-ri'b«TFli-T'CHy^*- 

au* pUc-ri'boTFb-T^ttn-yfinytf 

*B&*. D KA^P UC-rHittTrh-TtBtoRJ tin 
ttU, S-tfLfc 7 7 5 bp 8***4 X#ST*»Ufc. 

*^- «T- A ( Onthcra > # C 5> ♦ - * >U • * 7* • 7 ;» 9 * 
y • >r * * *> • V * -f 7 * 4 - < J. km, Cbe». Soc. ) , 1 03 

r • xy»; v ^ . ^ ~ w - . ^ y # 5> $ x • h .^<-f*o 

Cold. Sprint B»rbor Sjup. 0e»at. Biol. )4 393 



{ 1 9 8 3 ) OjftCHt^^, 5l»CtV JJt^*?>r# 

asg^ti«^r *©*b* u** F**~-trc * 
>> 0 yvt{tzVTti*ytiK*^*ic±w*tt&toizi,x * 

5 * — AATTTIEA 6AATAAGAAT7CGCG - 3 ' 
3 ' -aTCTCTTaTTCTTJUCCCC- 5 ' 

©K?tf**>-?, v * f- r-ryrs - MH-*fir , 

C©*9^5l^W*5-r*7^-A'l,. «iJ»EceR 1 *SS**t* 
— *tt DNA!) y* - BS^^fr >) . o-if-A^W y< Roib.r- 
>t«lB)©^^ (yv?X - «/ y» xr/*4*D$>-< Itothedt In 
Eatyaol. 6 8*. 3 8 K (I 9 7 9 *> ) C & , X . JPrt^ 

stifc. r>rc, c©yy*-WM-*. puc-^ub.trh 

-T7^«>»fc7 7 5 bpBJf^cStt^C©^ 7 7 5 bp»f)t©* 

Ziftiz. i -?or ~~ A>mn *r*tj b i 7bpBj**tt -t ©a. 

C©8 17bp««r*EcoRl TilftL, 8 1 7bp«M-0»5fe» 
*¥?t^^ EcoR I ifcft 80&bpK*£Lfc. 

C© 8 0 5 bpBS)i , t7#D-^ir>tffiHfcf-f X^IT*«L 
it. 

r-<^^-p uc i 8*ecpr ixmit 

5feKiW»l.fc8 0 SbpBiK-tEcoR HB<fcLfc« 
^^-*T4 DNA 9 #--f*fflV%T»f|^K:ii^ SI « H » 
iDNA p UC-XH» oTF h-TRil/jt:. 

*»BRR I*pUC-ruhuTFh-TRX f 5^^*- 
pUC-ruhuTFb-TR**t,^o~VX**, 7 

16. fcatft*. h u T F h 3 - rS?«©5fegiCS h * T P h ©** 

ta»* d n A^^*^oii»ji h u t f h ©^^ttia^diav 



ta* ©»?sa#«pxif -5 c t *©ji->«5£5ia#© 

*»BS. * Ut*.>7K ecr«»islto 

a»hc*^x. 7*ub U TFh»aafcHR9nHan 

DNAm*07ub u T F hiie^ffD N A 

-3V*-c. i©erfr*«firms?i'<^^-.c»te^K:»^-r*ii: 
»S5-r * c t a«T i *. 

a»iDKA*?pUC-7Ub«TFht, tfl>7*5^U 
«bi:»5toEcoR 1 t * J: «5«*frX. 

EeoR I mft*"*. C©0^«|ft&tt* 7-79>X( B.oUtit ) 
NYjfl, y^ > s^ - rt-^ a - ju p. x 7 V y 

I****.. 1 1 2 5*f*$#i4K^|i:Wil5to^*ui-fFE 
?l)*^t.- 1 1 3 3 bpWtf*. t^XdSCiUcpR 1 

fittilJfca^^-pKK 2 2 3 »3 (NJ«. t: X A * * * 
*(> 7y^^f>7»7^4X-V5* n.X^k> EcoR I C Jt 

*H!{tx»tt^bLfc. c©mft^i>^-acri 1 a 3 bp ru 
huTF hiiaae : f^^rK>i-tT4 dn a *;§v»T«i 

tt&^ClS^l.. H«tt)diDNAHpKK-7Ub»TFbt 

^Ufl RR ltpKK-7VhuTrbTf7^X*-AL, 
pKK-ruhuTFh^*^o-.^t>T7>'tf*>yy«ef 



—24— 



DNA^^tt, «'l6»TA8L>fcl 1 3 3bpffi?**aflfl.T» 
bp©BffK*tt. »2B©a«l 2S»C«l!5ri^^ 

If - * 5" 4 V ( fiotb«rjt«Ii» (/ V >X "f y • lVf -f t 

B«tbo«» in Eoty.ol. > 6 8*> 9 8 Jt CI 9 7 9 *£)) 
O^ftKtt^T. tetEcoR I Rtf Bb» I *fiS**t'-*tt DXI 

7 ~ - y y/t4:icj;^,fc, c © 9 * * 
-*2f3 6 4 bp Br* cafc^Kltt^LT. i 0 0 8 b p £ 
Uft. 1 0 D 8 bp Wtt* v T4DKA<J<f--k'tSM, 

EcoRJrSftLfc^**- pXK 2 2 3- 3 £»ftE**jHfJ^U % 

aiftiDNA^? pKK-b«TFhC, p K K - 7 U boTFb 
2 9#©»5*tfb^ Rtfe>SrL^> 



ft. -t tLir> t>wOjgt^L^ !>7>^*-7y f*i?o->^tL. 
* o -*;>»t*T PB-5C9*»hT, 5t?Lt*>7u 

psv-ruhuTF h a>&&KW-r * tz . 

d . CHOWKlC*>M**huTFb©«gi 

* JlSffcBfciCiJUT^ b u T F h ^565llF" i £ £ *<T 4 £ 15 ft 
iDN A^?t» Wl 6 c dj*© pSV-ruhuTFh^v M 

# Lfc 1 1 $ 3 bp R)tt*^X^I-C*»U -3*?HT. MA 
x^K5«^t-T-*-Bb*I-caiYtCfc, 4U/i 9 7 4 bp EfiM- ti * 
BJ2©»S16 4~1I25 »<DR^tfCL«JC«r ^ k^f F7 

&. CF 

T - - U "C. ft* ttB a) II RtfBbv I L*-*ttDNA 
V^^-Wn-^fr^fe* -Pl»T, Z & V > t> - 4 D 1* A >) # 

--fc'*/8V>T9 7 4 bp BfrC»^Cfi^LT, 3*20©&2S 
1 3 0 ~ I 1 2 5«©»»©B2?0Kttie>:f**2'U'**-KK?fl* 

*c 10 t i bp win err* fc. 

«ttiUx T4 DNA'J*'--b**fflMT, 1 0 I 8 bp 

WttKlttRttHtt^U. «tttt»ADNA^ pSV-b«TFb 

UlftiDNA^? pSV-rHiuTFhJSfcl? pSV - h«TFb 



W ^¥1-503438^5) 
t©i?«»±«*o«ia«e. Ai*as r r iut**. c©s 

c. CHO«KC*1^7PboTFb03fea 

3P*&Jtt«5$es&*^ 7*v^ h w t f b ii'e^jfc jfcjfl-ed *lfltftjL 

DN A#**0l 1 5 »T»aU3tl I 3 3 bp Bjtt*«t»T»» 

5 ' -AATTCCCCCC-3 ' 
5 ' - C AT CCCCGGC-3 * 

X < fioih«r»ttln ) 9 tJ V v X • A "y - x*s<y 4 *ui> 

- ( Jtetbodt in Efity»ol. )( B«« 9 8 M (l'j.7 i*) ) t 
Ml** I 1 3 3 bp Bm©«.*i*i;tt-&L, %* \ \ 3 3 bp K 
«-C#St4E«H 1B«*-It» Btl D tt*5*<«C|2»Ufc. 

Xtttfci/J7'/<J^A (SVU) £ 25* £ T £ Sfe?!^^ * 
pKSV-1 0 (NJ, tAA^*^ 77 iff • 7 
j -TV • ^ 5 »9«x^K^^l'T--l£B*IlIcrj; 
^«<tT»«{bL^. I 1 3 3 bp © BkI b iS-^»i)tRtF. Btl 
Bt«fli-<^^-*. T4DNAM'-f*j|l»T, SttttCtt^ 
atttlfiftA. D NA*? pSV-ruhuTFb^flJ^fc. 

^U8R R I*, »SV-rm»TFhTF7fA*-AU 
T>tr>yyati©i-7^x*-^u'h*ja«u^^B-y^tu 



b utf ^-^^K©5imr * ©cis^ u^t ntti±a±a«s4i 

c*ALfc. c©«totttt*^^C?B±»l5©ftXWcii. cbo 

y h^ta^a-cigtRLfc. Wile. <Cr*b».) 
t- aU £7- ( virol. > . 5 2 *. 4 5 6 R Cl 9 7 3 *) 

6«» B t. 3 2 1*3 UK (1 9 B 2*) ieWt. ► * 

j-u/iffliwja*. »Kn»&cF-t©ffimADN A»5ica 

t. l-CiftnrubuTFhrOJia 

S. *HT'>7I { c*re»isla« ) tZ&l*X+ 7"uh «TP1 

5 * -AATTCCCCCC-3 ' 
5 ' - CCCCCCCC-3 ' 

©K?d* <> yj^^u^j-r. T^r^-BS«-*^AL* 
^"CWl 6 »©1 1 33 bp »*©*«£, -tn*ts^r*ci 

CI. I tt*5feJ»*<>^. 

^-^Ffl>S5^^-, pTDTl (7 > 'J * v . * * r - 
^-c>*3U^>,>. UATCC312S5) * % MfJxyK 
^UT-fCIUTOtllftCj;*) ttttfllU^. J:E© C». J 7 
?7fi -<t I I 3 3 bp Brfr&Cf cii I fftit^^iF^^. T 4 
DNAM-t'tfflWT, fiK^Ctt^U aUlDtSlftiDNA 
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b u t r b»sa ^^*-7y^,«ie 

J . 4-XH3i?tt4huTFb©R5l 

S . * U fcf ->T x ( c*r«vl«l». > c£V*-C^ h u T F h 
itS^R?*"*!* DNA*?-*,. pY-TPboTPb 

oci»icj:iii5fl;i:j:tJ> % 2 a (25 a as j - i i 2 5 *©eh 

T»*Ufc. *^X5SCJ;4*)9a, 11 5 1 bp KfrfrBb. 
I "CUtitLr* % 2 0©»& 1 $ 4 - 1 1 2 5 *©R?lC*i£r * 

1^*^ rE?l€*t'9 7BbpSi^*ft,fc. C 0 9 7 8 
bp HfrC J;»>*»L*. 

9T»bpK«rC«ftttctS^r<:ti:J;»), 1 0 2 0 b p gf 
fribfc. O-^^X, :OJ 0 2 0 bp T 4 DKAU 

-4f*J8t*> 91 1 6 »Ti£-c**tT*>* £ 4 Cfilttlfc Cla ] fll 

b « T F b 

ffllftiDNA*? pY-TPh *TF h Jktfi pY-bvTFh 

h u tf b* vx^aoamica^-r*^ fs±«*+c* 



17. «9«r»r p24-35itf pJ59-l S 0 4ZJt««* 
JS** 

R7 3lC:*©T5yfiS»aBe?a*^L.fc«l ITiS^feJtK 
» 7 * 

P 2 4 - 3 5 B — EHEPKPVKOVyi — OB 

pl 59-169 H-im»m$5S$Clfm*-DB 

> . 9 **7f- K*tt€tt. Sliac^Kiin^7WBI9 

*n*» r >Z4-n ar; P i 5 9 - 1 6 9 c 

2Tat&ilT^4J:Kx b u T F tZ £ 4 *z *M 
»^»^ftCi*t*»A*ttSLfc. Coyote*** 1 2 
ac^U. p2 4-35S.CX pi 5 9-1 6 9 1 0 * M Sflt 

2 5KE«Ti 4Ci*5UT^4. :o«J£CJi^T, 3B 1 2 

FKk » 4 ^T^Ufc^ttlSJjlJ: 4>«nc icttlUttl^K 

«Bft*tt(H20Xteir*H/f Ktts buTFttS 

«t->T, ^'J^T-f F p2 1-3 J&tf pi 5 9-1 B9li* 
JiROhuTFhjS^r^Ftt^JJIJJUHfetSlTP*. * 

*9-<rf r ?25-n -r » a »©»»*%* ti 

p 2 4 - 3 5 T» Kfct>*tt. h a T F k - » 



ft £¥1-503438(26) 
ALfc. c©j;4tfaft**£tr»i:»is©«*«ctt. s. * ^ 

t:>TX { cerewisl,. > IBI8*<2>&. 

#;Lt£* * 1/ { BUntfi ) *ro ->-^ 4 • ^ > 

sr+^-T*?*--*^-*-**^* { Proc. Bail. *ctd. 
Scl. )USAs 75*. 1 9 2 9 K ( 1 9 1 8 I + V 

( MiyajUa ) 5?. * » ^ - • 7 ^ r • -kA? - • z*^ t 
o ( Hoi. Call. BJoK ) 4 4 0 7 H CI 9 8 4 *) £ 

R. H^*-AUaBf, fflteJl»RC^iS»xDK Aft* 

g. a»il«Tri>3 - KR*9©3fe3lCJt S»J»tl kuTPk 
<Z>££ 

ffi»iDKA»?^o<D»I8tth y TFfca)Jtai:» 
boTFh&^buTFhCttt, ft 1 6 TaS^fcOi^fcC, 
©«5t«*-efi->Xfc>*tfc. *©«C#HT* EceRltt** 
5S*=fr-r *l»fr^^tr 1133bp<Z>ruboTFb »aitK? 
©fl 1 6 • TGfp)!l±. O^^T. Wl Sb-fCOaftt. * 
S. tU^^7x { caraalalaa > Jttf C H O I8afc © 3 * 
©3t^»*Ci?V>Tv ri/huTFhXebaTFbtftlfC* 

ecor 1 is*-fe»*ir**-?j»ft 

7*^h BTFb«aaftiF**», «1 S iT»8)t^ 8 0 5 bp 

1 6 b - f -ci£~fc rat* 

PlJS&ri^ h*iTFbX&boTP b*»3iT**3fc 
Zi'*? * - (ttti3"5. T'UbuTFb-TRXKhuTFb- 
T R) ^> 



3 0-3 5, (-VNQVYT-)07U 

18. 5IhuTFK#Ci4fiftig«Oi|B[tt 

£©BB*©i*Bma*. «i o ffl*tt£fc 
«7 Tig~</t Jt ■? taas u/t. maps juk^t f b - 5 c 9 

* S 9 e» - *n>f!lfr*) X * 1 pi 10DHHBS/TBS 

ffKTit^fci^caaufciKjrfth utf±?j:*i n, 
1 it** b o^©ra©a*©^ran»L. ttb « tfis#^, k«TF 

fclf #«*«5t: -PV>T. « 2 T iS-efc £ *5 C buTF© 

mi 313-?. d © J; 5 *jSKtttf>aS£©*$*tt. c©«^-c» 
^fcRfrROIIB^a^TFOilfifC, 65M«Jb©kuTF 

c ^ 4 a*pa>fc©iB**<. 1 o^rtcK:KUwr:i# 

19. Cvb u T FtafrC Jlis h uTFfCJ: l 4XjtR!4&EafF©i£- 1 ^ 
-JS* 

tt#tt4«BCfefc4, b n T F»*ratt*B*-r 4*5feW© 
Kb « t F ^*©IS^tt. DtoitiE^UfcWTa^fc^fficji^ 

fcKL/S. «4T««Lfc}ia»ftbnTFl oi 0.1.1 
©HBS/BSA* % «7T2'<fcJt5C»JDILfc, a*©*© 
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*©.£•* tf«-*-fi5SI*jr©tt**, SRI 4 BKw 
*• 

» U-;yj '-fen.. * % 2mM 

{*jE-f (DM EM* N Y JK% ^^FT^yF, * 

^37*?M-) *K 3 ? t f » 7 K ( »/♦ ) -ttftiSta:^ 
Sa3tS»TTJS«Ufe. GMI 3 8 1 19 BS**f » fUTCa 
HCJ 0 x 1 0* ©©fcte©-^* HfciS4*T!8Sb, - 
TOr-tiUSt,*. COatt^l^vK-HN^y^r ( 2 5 m M 
J UdiM N a C * , pH7. 0) 4>©15mM~<-^ % 
^^;v^n, 3 t^yK»iff9 . i * fio * x ftafic »M $ 
€>C J 0 5K4 3 7 tCtt^U, HK 1 8 

5C9t, *1 J0CSlfc»*©a^i:«U, 0l 0 1 KB S A 
iisfT^ R 1 A«k> T $&R L. . -*4x* 2 5 

* i 5fct3H»L*:ial&i3A?«a 2 2 $ p f JfcfcliU EO^IS] 
3 ircfl,T, fit** SBtefcj&Ss * b v tf fc&ft 

SiSS-fr. ftKfiJSJEW-fcjB&S-ttrfc. *©SK 2 5mM C.C t , 
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5 Nit, fefiKE?a<i>**t;iS* 5 0 * * oi^t, 

so m o^i>tt<tb n&ata^L. c 

HUBlft©ra©**ra*WS Lfc. b u T F »BCRU<B#J»* 

kuTFAHt, t KM 1 38 l«te*$«fc>*J8Hfc&J5. 
It. TP8-5C8KhtiT Fffifc*, » * 3 >) . 8 - 

20. »bHa«IS?iMoAb(i)$25i|S| 

a»s?*. saw ► . * tr h 
(cos.) mm *8»xttBB**itt*?i^ a*s 

o^T* SETs *<-/*--CttBLfc. 

fc©*, - S0tT«*t/i. RlttSSSiD] 6-1 9 H*±V 
7 -k Y XtflSfcfcia A* < UT*'^ 5 • tol/LED T**t> TBS 

5H ( «/» ) £tt*Jt$ J itraa^Lfc* 

1 0. 0 0 0 x t . 20t, 3 0 #ra©3ifrT!afc*JX». -p^T 
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fc.JftbaTF liCtt. 3xSh uTF04 IkD* 
^©^ftSfiBtecL* 1 2. 5 kOi ©Ay F i KKjB 

-» u - ^ 3 ) „ — Ritca, »asa 

buTF©5 8 kDi &tf 4 7 kD» ORA X F £ 
C Lfc (a'*;va, U- V 4 ) i C3ft?>©»mii. S 8kDo ^ 
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J 9 8 7 * SB 3 1 BCffiJSJt#*tfc#BfflIfl3i 
0 3 3. 0 iltRtf I 9 8 1*6X2 5 B C tBH $ fflJBSB 
0 6 7, 1 0 3 *©g8#HHJlttiiaT**. 

- rr a<*i&itte***rr **&**. d n a#* ( r dn a> era 

h u t f h ©^ja* 9 ^rt K»{H«9&tf h o t f »j 
(»«©»*) 

#wRtf y/UfcSjs©** v- * -> tec *. d©***- 
ams^-wxa *©«*«:. a «uce»»t?s ' 

Ufc^. fc-»T. T F ©ft^*j'*oifefc¥0*r!*ttj&<. »*©y* 

Z. * V - V ^ ( H«»er»o» ) . t - t * ■ * / • # ? a * A • 
^V<Xfy-'/iy(i. CHo. Uveal. ) 4 7 - 7 2 H (1958) I 
v( Stserjos ) . '✓♦-t^ • ♦ ^ 'J i*n/ y 
> V( J. Clin. Invoat. > 4 8 - 3 2 2 H<1969 *) 
3ttf* - V * i Caraou * «f X * ( Science ) . 2 0 8 *. 

3 0 7 Jt ( 1 9 8 0 *) &n. 

1&»^S£© U-T » - iUTtt; * ^ - V Xe.ersoB ) 4*© 

# & (rojrux ■ <( y * h -> x • 7 v K • H>y#f; 

(Pro,. Baa. Tbro'n. ) 6 237~2GlK(1982 *> 

*A"4r*Xl>iJ-CJ. Biol. Ch«.. )2 E 0«. 10 9 17- 
20 (1 985*) ) J» ( Bo. ) (ho^tf. 
{ Tbronb. R«». ) 4 2 635-84 3 K ( 1 9 8 6 *) &lf 
f'ssl G»fa* )5P v > - 7 4 - -f T^-r' 

tr-»-(iyA{ Proc. Hall. Acad. Scl. )US A I 3 
2 9 9 - a 0 2 * ( 1 9 8 6 *) ) tt . to JS * <t*B » ^ 
yx^ffix *M * vttTHBSttJWRC/ c» C « . *frt?*«tt 

^ Js^c3S^t*/c^rtt^mv T% * ^ ©iflWiEi^(h.TF)^ 
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atit. Jte»*»iai.Ti^4ffltt©3ifl3J:K:tt3ftgid hr^ai»*», 
A«4»©*i*cj:**©a5l«. t©»; *£»©*•) a 

tt* * KfcT-N^-rf-|8tt**© 'i v 

7©U#^Wfq)HK <f yj-o^y I fi. H Si Ul 56 S 

*7/W7tOJ: TttlH8|S/7^ o 7 t - >'©^4ftlE#^«ltt 

jau*©fc«<H*tBCT p*38?ir4rt5cas?i*«ar * i't^tr 
* as^c. m*5S*e±?tf *t f ©aatt. tt^t-r *nn». 
rtsi&xuu »fiswttann©Ba». r <c*> satt^jsat-is c r 
«i9H?ttv tttt*rt©ta«^e!a^#c^««j*©a& 

3fcM«ffl©K»KiRtf«i£Bl^'j WBti 

y^^yfrfr^asnT^o i& © a w-t carnage 
»9ien*, c*t^>»asi©T p©fraEits am»*©is*ii- 
T©j&i«£©»tt-c* o v tt^T. TFtt. atfa 

5^ ^ ^ A *<B8*fc*f * 2I«T « 4 * 

^ « Howell ) t?jn** + - + - 74 

i>*ai>-t I*. J; Physiol; ) 31#1JC(I912*)>©« 

;y/<?» cj*r/A-?t) a^^t LTfraEr* ©*a 

Cx t F#w*a«^ jt©j»a^«. a«TK^y/f;«c4 
*UH4 1 vttSt^tt^LTt.a ©t. mm**? V/< 

a & KJ;4TF0«ftfi*irD3T^5vhiStt© 

■ #9? r c c <t ^»«Jssoe!SE^^ < ©em 

^J»B©^ -f ^ y^^»c«f * V yfflHtoifc. 

^^atottffltix. W*a©*»w/w • «x*to: £ ©BH» 
©*//%»r> b^w/w» ©*$££«: Jt -,-r twra^n*. . 

^o-Xt6 (JbK) ttx hiTPC»»^tt*;!?D-t;Hll 

*©w«&.c?ftKaioit«i**i:UT©-en»©«ffi»£. w 

/VI a ttJ8© WfflC J:oTl2C: *!3ja*@B-C» * C i*|S«L 

©* y a - + A>tKit (* - V V t Carao. )4». .7" 5 * F (Blood). 
8 6 2*1 5 6 R (1 985*)) h u T F ^CjfeSSA^ 

fiC$«M (//>( Caha ±&) . 

(*»!S©«®> 

loofittcij^r, $»9Itt-t I- ©IBWH^Mtt (boiFh) 

^ y^^«*3 - Kt4«aiie^*rasto6e?K^t.-. 

1 2. 0 0 0 ffi*W**t/D N ABr«**^XU-Clr»* . 
iftfe^^. *lI3©ttl*A>t>tt2 6 3 ST*d*ltVN47 5/ 

Uf»iftU(e^tix 3&2BI©fcii 3 0*3^^. W9 1 B St • 

5 ' ^5Si attL. huTPh^y/^«fl)7U*i3i:. 
« ^ L Ar T U ») -*'-K?9*:> -Kr*»2©De«*t» 

^6'. -t©35lRU f *2©DNAE2?1C-»*Cttr»T> th©l§ 

HSH^aajasatt (ruhuTFh) ^.y/x-jjrts - Kt4ffi 

3 2 4» * W 2 6 33T*;$n£T$;e*$*S**rr** 

JP,2a©^3 4*A>t»^)9 ) 8*©^^U^-*Kffi5ee^^ 
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$«,C».fflttiDNA^tt, »1©W*©$ • *<*CiittL. 

i 2 © d n a nrctt^ t.* jte^ woroa 

• - VNQVYT- 

'-urrvzsssscm- 
3&C*»W©JBt*Ctt. 

b ) B-XWEPKPVNQVYT-OH, 

B-EPXPVNQVYTVQI S TXS CDWXS XC-OH , 
* H-VTCXDLIVTLSnCKKSSSSCKXT-OH, 
H- RDV7CXDLI YTLY YKX-OH 
K - 1 YTtY YWXS S S S C KXT AX - OH , 
H-SSSCXXTWCTWTKE FLI DVOKCrSYCFSV-OH , 
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H-SCTTHTVAAyrJLTVKSTW7XTrLrKrPKPV-OH , 
B-TXSGDWXSXCF YTTDTECDLTDr IVKDVXQTY-OH , 
M-KSCOHK5KC-OH , 
B-ECOLTDEI VXDVKQTV-OH , 

H-1AKVFS YPACWVESTGSACEPLYEJIS PETTPYLC-OH , 
M-VEJ^SPEriTyLETrrLCOPTIQSrEOVCTJCV-OH. Htf 
H-QAVIPSPTWRKSTOSPVEC-Orf| 



^6a4»^^aR$n*3tT3ife5*t*#'; -<rf rifts 

1 OH] 0* TP9-5B TRffT 
KISS******* : 

b) *©»^fc** at*** *©tt»4»c#«-r* t FoflMB 



fife. 

tt^ K-TTP9-1 OHl OCJ;, Tip 6*1 

■*©i2-s*****:tt*#*tt»*-*. 

#.L»> ~c) © X v 7*r£V. ft ? Att * i* Jfc * 2rifc 

<* & T P 8 - 5 G 9 a-tf T P9-63*4*t&tt 

h^-m/w » iis^r * t f ©jfl«a^©»**tpiar &y,mb 

H-EKEFXFVMQVYT-OH . 
B-EPXPVIIQVYTVQISTXSCOWXSXC-OM, 

B-vrcxDLim,yyMxss s sc xxt-ob , 
B-Rovrc XDU ytxy yvx-oh 

H-IYTLYYV^5SSCXXTAX-C>H, &tf 
B-SSSCXXTAXTi;THZJ"l.IDVOKCrKyCF5V-OH; 



/**4r-***tr. tt«*©fc f©tt«SiF«tt^ yf^Sf ©?* 

»> TF8-SC9, 

b) Tf 9-8. B4. 

O TP9-10HU, 

d) TF9-5B]. 

* ii 4 * y ^ o - -y # t» c i A<3 * L . 

c©^^tt. 

• > B3fr * h »i 7^xclB£Lfc».tt**lll 5 K « © # »J -< ^ f- 
Jst-b. ») ~d) ©A^vr*^t»» 
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B^tttt* X€^*fcv>~ < * i m©«£*frd© 
K *'< - *©»«* 

l ©DN ABItatf *©*'l «W>K:« 

ttu. ±12^ y-rf^Kcfttt-r * t *y«a»7 

E?«*3-Ft*»2 ©DN AKfrtattttCtt^L, 

jLflriaisfca^r'*»9i^^ ^ -r. ±e« i a ©ma 

* J2«r V* ©T! * 4 * •> tt'* * * - **t/tt» *. D N 
b) *©>&«*** JbfSttBft*. Jfcl3tt»*DNA#**6* y 

Jtt2**3*A>** Jifc^Kfl©^ y**»*Eft-f 4 . 
JBiB©S!#«3iW 
*1 BffrtV 1 * /Btg*3K3 - F£J8t>~ T 

fx (k) T^t,fc&*tf©#*»**^5*^*«t^jr*wL. 

VI /\| « ©tt»ttT?*WUfc h u T F ©* - * n ^ 7 

&*Wrt* W 4 t3»C|f t^-VAltv DTTCjliilJc 

©a(^K (U&tfL tHwLfc) rt. * * * 5 8 RcM 7 k © 

S © h uTPC«£i,T^*, * - h7^*P^*57/-<Jk. 
Jfc 0 /V y rftffTO'<V F * % »> Hi L. * DTTffrt'SD S * y 
Tfl"*? 77«t>T«*ftL, 55 2 © 1 '^7* ry*fl) 

if D * U - y B fc» £ il/c -fc©^ V K ©»«Sv *«!©»** 
. i 2. 5 BLtf 4 7 * o^iU h V <k ) «>a^»t±©^ 

» 6 0rt. «4TTCt^dHTi>4J:T«C. £fhuTF^R« 
* y * o - -f ^ffittTftBJttJGMfcL. "?l»TB* l.7KO<iJ7 
*9^T* K^EyUTmsVftJtt^fcs B^-VX/W » ©WflJttT 
^IJtt^fch u T F' <D st — h7^*D/5it*Ul»i, U - ^ 
Art. D T TtCfcailx-frttd > UKftMUfc "» I 5 -^ft 
h u T P tSl-XV , 4. ^-VBrt. a5t« L, T m»jktt L, fz P] 

at LTV* 4 . ! C £ 4 7 -<A,<t. Sjt&tf </ 3 > 
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*A**©'a»«fi.tf «tt» h o T F h AOfr uhoTFU) 

***©t * y a*H«cz?<tt. i j e 3 #c jtiifisr * . ■» 

4 t -tttfSBffl* y,<*K©KWtt. 3 *©T 5 

2 e 3 *©»st**#3*. iSjftrmix-cBEisn* - 
y-ce^i (mwfcijun ctB9t47 iy»a8B5«ev ^> 
^*%*-c^L^. »fii^ F> vRtf ^n/yr^-ry 

A ^ SPti ! - 2 1 9&tf 2 » 0 - 2 4 J Ctfl&r* • 

lages i ^r^jc u**- rasa - r tfflt^ £*fc*re 

5 1 *«a^t» 3 ' 5fctt©3r|ii-C, /l/huTFh&PhttTPli 
^y/<^ft3"Kr*s c D N A © * P lr± * FEW** 
t>«. h a T F h ©»igiS&?tt«2l 1 3 0 >} . -«S 

**©*tt±cK < *d#T. » ^ u*^- rR?j©Jtcitif sit 

Ck uTF) aKTi5%*rt** k x yfiSfkillSfSlft 

If ffl^ScUfc 6©T»*. 

*4Htt. 1 0 K4t 9 r V n^T 5 K ^ T?«3R*«b L * 

IS^> «SSft«lBiJ<C. h-A» IDTT) "CilTcL 

>,< ^5t«tjltt* * !l */ 1 - A « 1 4. 3 i 

»r«rytrj-*, jao ;*/<fl'7'^» t 6.0 ; 

■97^7^, 6 9. 0 !*^*'i7-f b, U5 ; 3 * * V * 
2 0 0. 0 (t^Tl LW, 7-'Jy ^/H7-77-.> t Atl 
^ DA?) t*LXl'*, > ,, M - huTFUDf/rA't 

R*««5CJS^ 9 a '>^lt*#v. v 2 &CX 4 cd fc©ttK^ 
SBEIrtx «97TBt«$ n-Cl* I 0*X<D# 'J 7 ? >J 

ffltl^ VK?1t: f h^DiC, I 2.4 ; ? 9 t fa-/*) v % 
I 8. 4 s * W» # i r ^ • 7 y b F 5 - *' . 2 9. p : v 9 ?* - ^ • 
?troyt-t\ 3 K. 0 5 * rtfr-r % V * U0i/n/;>- 
► *f t r»yf - 55.0;Atf3fcA*9 5-*'b, 9 5. 5 
(^T . M-A«-» - ^*y^-<Of 7 F • a 

Diferiifled Blotocb.) tr Z \ ¥ U ) *£,t,-CV*&. 
I'-yZtt. X 3 Smith ) ??0BCA^>/^SUtgffi 
(7+';r<*^-A-(#7U ^ »> - ( An. I. bioch — . )150 
7 6 - 8 5 H ( 1 9 8.5 ^> ) *«1>T«SU ^oDTT 



*/g^Ta5cUfcft t o t* $ 09 y/<^«tt^^4. b i t f 

*« (huTFh) fit. *H<7Mr ©ttSCBtS 

$ft. b u T F ttfl fit. iSJ;* riSMr © & K fil *> Clt B 
c Hfc. ^ y/>** *fifc. Laeeali > <* -f * * - Cloture) . 

221«. 6B0-BI5JI( 1- 9 7 0 )J ©«££€£#**" 3 

* S590ti. h»TFh©JM yjajtm (flfiifc) *'Mr? 

t^r^^ri*. a * © a flt © *'Mrf rci« 

L*fc# 9 Ft*, p 2 6 - 4 9 (AT F 2 6, U) , p 121 

— 15 5 (O. TPMK 155). P K6-IB1 

TP 1 4 6 v I 6 7 > R p 2 0 4 - 2 2 S C ■ . T P 2 0 4 . 

2 2 6 ) -e * * . 

«i oatt; n u t p h <r> v yBJMtCii cttjrftufc) * 9 

911 J B3 tt . U8iiDNA7 , 7X 5 Fp C T F' 6 " 4 . pCTf 

3 1 4&0PCTF 40 3 1*3© EcoR I Br *? A O M SH *ft H £ 

5*l>fc •tfl>*fA«9 (• 1) fits T-uhuTPkii 

C^«>5S*«* S * l'** KEWCWlSt *tf«-T* 3 * U** K 
E£y9«i«**t.-C^'*. S9tCv *©ifA*&fct. »Z01?3c*iiT 
^4/831-4 8 S (pCTF6 <CtSHTt»4) ; BS 
13 5 - 7 7 5 (pCTFM 4C*£ilTtU) , RtfilS 
776-1125 (pCTF.IO Kil ftT^i)'**©? * 
u** ¥fZMVST^ %P U** FEW*. **-^*C 5 ' irh 

911 9GiS'<*4xT^4.1:*ca8Ekfc. SA (O) fitT P 8 - 
5G9Jft#*;*L-. *A <•> i*J«H«a)jft^**t.-C^4. 

Hi eait* »tp*;? « *et#T f b-sg&cj;* 

~c *4»C««&3 tvfc. ttttUfct h©IST F ©tfjfitvgttfit. 
f**©»flt©fllBM«G£. 37t3I»H, JPJ&SU/i^iHS 
Lfc„ A tt. KT FiafcT F 8 - 5 G 9 * t> © "5 . = ft l±. 

mfl3««r» v ^ o - ^w«c p a b i o o cwr* *> ©-c* *. ? 
-*ct. K**iin^tt^>ft#©?sftcWT*mw^ t uT»i)$ 

tlT4»*. - 

01 7®fct. If SJ UfcCtT F * / i? o - + ivK*7ri&S U/t. 
*&**4ifc J 8 2 BSR^A^JaW^^^ i Ea*BJ^M ©tSARC?. 
*(5afiCj:*S?X»©^«*LTK4, B * X » © j£ * 

j£ A* A fctfltf*T F 9 — 2 C 4 ®3&:3U /< * f B tt . tftifc T F 9 — 
5 B 7 ©*»*£?* L-TV* * . 
£ I 8BJtt. W2 STa^fcftTV** J; -3*. Jfe&afPltT* 

#t/fc huTPO^i^^y/ei, r L-T ^ 4 • I £ K 

* 9 7 9 9 ^7 5 ryn:*c^tl)0A^^bhfc. u-vi 
tt.+o^^h^ (it) -c^*^a ©£*:;*£ nfc £.*#©# * 

»aLfch «TF ^U»M.ttgn«^il7cLfc <>© 0. 5 » % €r£A,T 
* . - y 4 fit, #iS?C©. *2« *nfchuTP0. 5pt** 
^T^v4. SDS-PAGBlt. ^lift^^/<^«^VF ; &15:H 
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3 * ©35rWT#yt-CW « i 6 TiJ't <»hTi»4a*fl) 

«QW»^©4?4;^©ttat4>^$itX^4>. * 4 . *^//»-C^ 
5 4V 4 9 -/-^r'f F < [S3) ^^/^^'7 
y*-r>-f y c§^3) *t>-?ruhuTFh^y/<^5r©is 

35 1 2!Bfct. h u T P h <D|F9 ^BiTft (^l2Kft) *9 *<r 
^ F««U9C J: £ . h a TPA*Oa*HttOl*t*t. 
-IR*6»©^5 71?**. ^ju«BCT**>Ufc«*©ait©* 
a*ft#'Mrf KCJ:4«IfiES* (X) fit. «1 U2-< 

bnti»4i7 cWEtfc. KttLfc*g-<r*Ffit. P 24- 

35(A) . P2S-49 CO) .P152-I69 (D) &tf 
-*r»r»4D-TI. PT2-1D4, P94-1 2 3 &lXp 
18 118 9T*4#CH*fct±T. 55»^« * * S "T. * 
^WC»A (•) T^Lfc. 

*1 3 0tt. TF 8 - 5 G9«#*a«feK:J:4»*Ba#©aK 
»**t^57t»4. a*©m*^ (H) tt. Nl 8 
^Tt>4 J; ^ Cd8K* 4>fc«* ©K^ftffiaCif SJc4>fc-,rr 
d ^ J. UT^4> . 

m 1 4 H St. h u t P**©aft©K h « t'f»»i: i*B» 

oa4-jS»^*T/77.T&4. «*©«JBt0ttb u TP*; 
^ a - *-A>tft*.T F B - 5 0 9 C J.***0lfl*S («) fit« 
1 9 Cft-<&*;0*4 JiSCfflSLfc. 

5 att. h u t f a^t v fl»a»?efi!35«cM 1 3 8 1 
©»ia«ia«3-ea>*. h u t f **©»*©. m h« t pk#c 

A4ffl«©a^-l£*©^^7Tfe*. SI * © 23 K © fit b « T F 
* / 9 o -i-nr&frT F 8 - 5 G 9 fi: J;* »*©H** (H) tt 

X? V - -fa y h*0. 2 J* w /mi ©8l»ttlf » t»fc* V^tt 
boTF I t G OU/UA) , Ui/iiOn^tt^*/" 
fcT y 1 ,c </>-*ii/B ) 7. fit-. 1 * r ©ttfeff* if *'lic 
(/a^C) iik«ERJC**fc. ftft!ft&L.fe^x F©J*frtt© 

^^***tr Jc d • -e^bfc. 

$a»jj©»tt*t*w 
a. a« 

7t/Kjc:rss$ft44xo7?;ai* t x«©L-a 
©6©t*4. mvm* 1 ) *<r*- rtit%&izvt#i* + - + * 

*y • ^-(* d >'*a» -!r U MJ -*( J. Biol . Cbe». ). 243 
*. 3557-59K (I969) ) .T3y tta«©»«^fits 
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«tjt4. J^Cv7^ B»»R?J<D&&Xtitt>> ©p* * * 
*fl**> ©£} Sf**"^©**^ <>L<tt» #>Mrf KO 

Ttt* tt^^95<07*7y7 a/»i»^*4 * 2S © M © ~< 

i» DNAZttRNA<0*B#ai 7 |. cOftSii 

Lt*^ *3 £#©&-&* tt* * r 
* FA^^ h-*©3 ' Xtt: 5 ' MC»^74 9 :'eaa*£• 
/^•*1t*;3 - Fr^uaitfe^^jK^r * dn a&wwd u Attn 

^uTPb^y/^jr«t>C*47^fil8«ta- rr«*j 

tt,T. Rjiac^sni, 5 ' 1 3 0 3* 

*«<owj 1 b* ©sua ©eh a>-?. h« 1 p k 

£#-V g * D N.ABf****?!® 1 LT 

*2E*ttlZ£*.. 7Hi uTF h t-ftJa-C MDN ABf)t 

«I»t4©h uTP h^^-tt. h u T P b * D - Kt 
A D N A© 5 ' 5fc8a©tf! 1 5 0(S5CJ;,T3-r*n47U 
f&&&*:X^X\,> A .'tf&oT . 92Q-C^$^«. 5'3fei*©tt 
I 3 0 «p*J 7 5 6 #^e*tT, 3 '£6S©tt>8 0 1 * © » 
to* T(Z)E?^8*«!li:**> Bj^tt© *i u T F h 

-CdADNABiWrtt. *JB9I© 3 fctcpF* L^tt»*m^f 
*J»tt© h uTF h «iijJ|fc^*/B«f 4 , H32*J/*»* 
D N A Brtftt. »20Tfi?ilT^*v ttl 3 OS^^I 5 6 
3K> 1 3 0 ***** 7 7 I*. **M 3 0 7 8 6*. JXlf 

to I 3 0 **V8 0 l*T&*33n*?^tJ KE?U«tt 

4 t> ©T2> 4 . 

3Ji«ttruhuTFht3 - Ft A ~ ftSL^DNAlMfrtt. 

31 I E3JTg$niA^, - 3 2 * j*> £ 0^£Tfl)7 

5 J a»STTM^ fia-fc-j*. 7 3 y 5*iS3 9 - * -K?***C ^ 
y/^Jt3-Kltl»4:i li* ^n$tl h u T F h * 3 - 
f'LtPi^iHIiToS, ttoT, 7* U - h u T F h 
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«3*f (bp) ; X*«D NA^^rtTOTfi y tA) £ * 

* > (T) Xtt> I- > V <C> kf7-> (C) ©*!£«. 
B . DMA ISf/» 

iftfc*3 - Kt^tT, *©* 3 - Kt 

©r»* + •> «J (DN A) EWCffl»M«k-*l* **lA. ffi 

7 1-' (ar^) 1007 - KXttftStTi* 

4. *ntt. i -7©r utta&cj>v«3- K-r»©ic^< on 

* *- Fceyitt. ^T©^%ci3t»r. hc7 *y assent* 

i/^-t KEKO*K:aii*4iT^ft*l>*4. l*fr>V* © J: •) 
*»9ioDWAl»«-tt, t h©a»H^«tt^ y/<^3Kh«tFh) 

* 3 - Kt4DNAefj*tt-ilO»«t<)^. Lvvjfi» 

c^v>x. :oDNA8Kfrtt. t h ©taaB^aaww**? y< 

(7*UhuTFh> * 3 - Ff* D N AEe3N**XTl* A. 
t **>*/*»9J© D NA6S«-e. huTPh. ftfe. J:*)fr2 

i.<«. ru-huTF h©miaiae^©#?£-c»»-7tt&ii*. 

^IWtt©h u TF hXK^W|4©ru-ii uTF h^y 
»*ttKl. *2l3TjK?nTt»i5 * *«©^3 4**«> 7 5 6 

ftiU^ttftatv^jsttBri^ huTFha-reDNAB 

friii. 3E2a-e^?*iT^*ii^©, »3 4 *y^J 7 5 6 
ft 3 i 7 7 14, ft 3 4S**ft?8 6 »&C*tt 

3 4»*-^^8 o i #©* ^ *-.r«sxe^!*irr.A t©r* 

ff^a - K-r*lflH&5jDNARtfRNAi>5feK:ttlttLfcJ;^c^ 
#tfc. 

h uTF hatfru h uTFn«3~ F^A D M A ltfi H" -ft ^ 

(i?t-t*.*7* -7> y*> y*-(7r*- 

( i. A.. Chei. Soc. ) 103*SJ85H(198I*>)C 
nt LT«iA«^n> 4. ) tS4A>. 3 - FKH*rt:9ttf)iC<& 

:i*T LA)ta2ic*$ nr t» a <>© t ^ < iBHfta 

e3f(t#fDNA*^©^i«2fiL^. 

d ^ »*(^k: h u t f SlV r U h ttTPh^A^ta 
- FtA«i6ifll£ ^f* ^CDNABSfrKs Z ilk 0) t: 
ffllftiD,VA^?i^?9 4;i*«-rd4, M A^'tif . 7 9 * * F ^ 

* 7 ©JAM *. DNA»?pC7PU, pCTF J N A tfpCTF 

4 0 3 !ii>'T*ni>h oTFhatf7U'h uTP h^>/>*i>JTQ>a 



—we - 



d*4±* *9 !"<9XZ&VL* 4©C,fc5?*.£T©ON Afi5l 
^ftiCiCtt*. pCTFBis pCTF J| <Xtt 

p C T P 4 0 3"? 1-7 ^3l*-i U.fc;*»ffl©i§»fcti* 19B7ip 
3^2?B. r^-cx t U5St5-?Sx M D jH « t* ? * tr^. ^ 

H-.3I^^J'»!/ CATCC) C«*£*t. * §3^^ 

6 T 3 7 0% 9 7 S.5 8&Cf E 1 3 6 9 *««3T&^. 

b uTPkXtt7 , Hi uTF k^3 - F * 4 D NASfi^tt 
DN ABf>t'tt v Jk < »^itT^*^a^fflV». Sfc C i£-t fc £ r 5 

x 5 F**©a3*MHBJftf**igttei3£r4ci«j;*>t>4- 

C**T*4. HfiftC. *#SfeTrtt***:*a9J©DN A** 

stv ******* t«^ftco^^©-*«a*tttit*i;fc 
c *c t tea* ut'c £-efc4. 

C. fflttiDNA*? 

*»!90tftSiDNA^?tt, ^Jfe^ODNAgSfr*^^*'- 

tt*TSa«ai?i«DNA*?t. 8fl© D N AlSK-*ffltttt«C 
*S£T4££#T!a*.*©* 0 ^kfcK)Sr©afi**>fcfc1-*>©* 

ffi-,T. t&»ilDNA#* (r DMA) X«C*r^Ttta 
S-«fc^i cttttti^«< it * F&?|*6- 

t//> -f V "J t F D N a Atai. 

^4*5 k - 5** )- 0 - x*t) &cf p pl, p k x 2 n ixj 

flK *X** 9*4* 7r^-^ >T4t) #*4. 

4. aiS^Kecft^O^^^-tt, iWiriDMAWOIf 

AtcaflttiBR«tfc**A*xi>4, cnu^^-fflAfi^a 

©Ct£, pSULJUfpKSV-lfl C? r f T*fc> . 
pBPV - 1/pMLZ d (-( ^ - * » * 4 * x * / n 
* - feU HtfpTDTI (ATCC. 3 1 2 5 5) # 4 ♦ 

ocfflu ^n^xttfttiaia^?!^^ * - 

£ « 4 £B fc^ . T * . *rf"V-f >^*X*|-5yX7*-7 

ato > Ite^T«»4. Soutliorp 'J <r - 

•f ju > *y- *U*a 7 » - T ^ K • 77*M K - f y a 9 

X ( J. Sol. IppI. Genet. 3 2 7 - 3 4 1 R (19B2 

*«^OrONA*flr*fc«X0. u K o 9 4 ^^ftlJl^^ * - 

n 0 4 A* * ~< ? ? - ' £ tZ : u F □ ^ ^ ii/^y; i-OD y / • 
^-S^-^.i/fcT-K { L T R ) « ifl f& ;«£ © 7* n * - * - ffi ?|*. 

Ten b^/i p h o +> a * « gi -< * ^ - r a 4 . U Y o *> 4 
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c a^cat»tt#r 4. -»T*»;**tfc-** 

huTPhXttruhuTF hiftfc^©. < £ 4«3*** » 

Kuril© 1*7 »; a r«*>*- T«±»tt©*?ttflc 
ttia»*©* c4t* h 7 AUfc»a***§»*DN a# 

^©SBaM&tftt»*^tt£**DNARfl**A,-CV>*. £ 

X*-* L,fc*H8©.* ^ ^ V Ta±t8Ba*-C, h • T F h 

XliT'fc' b u T F hifG^^^m (K^&tf«K) 

r*rt3*-:F-Ey»©j*ffltta:<>©i*. *»«©dkabs«-© 
cojL7ttt^-r7XU-«)*flW«l)Oi:tt, pups. • 

pUC9v PBR322* p B R 3 2 9 (CAffl, 9?^*^F. 

4 a. 5 - • T F • - • r(A * o 5>- (flol. Coll. 

Biol. ) 1730~37J|<I984^). 

»J v-*. If A -TAD N ABitt&tf - DNACft 
ttltUii)«7*i. tft^i, C <0*<9 9 - L D N A ttfr*<8 

fcDNAWJtts 3 ' - 5 ' x ~s r* 9 l> T -^SttT^tBr 4 
3 ' , ~*ttm4a*ttt. $/S«^?SttT. <l?Afc*3 ' 

^Ui»D NA*V/5-* - I 7te3ti. ttoT. C n ^©«tt 

<Da^#T, ??t5feJ5DNA8jifr^4rt. *n^^. C© 3 ?* 

¥it*C3 D N A #?-© ^-fy-i'a x*Mar*ct*«-c*4«f 

,!©£->* SIST*© ^48 'J yjSr-tij^ONAKfr^t 

5 ^ITC©DN ABi«-*aS>XlWPS»3RTg36S^v C© 
DNA»l>Via^r4*fll*ft45f*TfflttSLfca5l^J7^-t 

^a©wa^ yr?? uT--b-a!{2*^t,*^a t i - 
tt * * 6* £ < © A tfc** iff ffi $ n T ^ * . 



*5£9!tt. *fc9J©8tft*-D NA»?, *F« U < tt*I»tt© 

*- j.LfcS£*aiac fcWiiLT^*. :os'±iaBtt. Ettrtt 

£*<»*l.<* SfcJ*flttCtt. NDW^"t^/, -C-feT. / • «J 
5-7 #7 - Xtfc**A*TS &*IIBDH S t$ © «fc * 

JSIfcCti* CCL6 1 ilTATCCA»9A ! flft*J'r'fi- 
A . .«2. A? - ©#* (CHO) &til$L& C R L I 6 5 8 ^1T 
AT CC^&A=fT UN I H*4A-r**Bia!ajKa*. 

ycWLTttv Cob.o ) *© r 

V A < Proc. Hail. Ac.d. Sei; )USA, 6 9*. 2 1 1 OR 
(I 9 7 2*) ;Rtf^i7?-^( Mania tls )*©NYW3-^ 
K • ^7!l x> - /\ - <rf - • a-n^K • xr'i y ^ - rc - • 7 
dfj f'j - , f #7 M - • 'i*7^, 

y *-***JK-£<fc. r DNAt^L'U f » * 4 ^ 

^ . 9 - ^ X h t 7 y x £ - - •> 9 y t£ W L T t£ . SI * * 

Sono ) 5*.. ^l/t*7-'tyr-4^3- : ^U 
D < Hoi. Co!!. Biol. > 4 fc* L730-37HC1984 

r u h u t f b /sum***- 5fcs^c»^L<tt, 

3#»Tl*«fc <*3*ttT*>) . n < -3*a>lfi5£*tt «fc >> «tr 

E. h uTF ha^rni utf h^v-K?!R©&jfi;fri£ 
&at;5rtt*<fc 4," huTFhtSB5it**r^y><^«ttX«a)a 

h uTP hKRfSt^t^ y/<*Ktt> fill* & LTffflT 

© b uTFhXtt?J««.oruhuTFh £ »?IT 4:fc^T> 

* - £ © *8 « * . * © Y 5 * * - J* U *z m & M h u TF hXtt 
T^huTPh^xK***fcJjl**©ir + 5r/mM«f*:f*. 

astt,*:*' y ©«§ife**tgiRr *f£ 

ass^t^T. cn^Sise, m^taisc r ut u t p b 

ift fc * * ft * *I fft * D N A # ^ T :"A*-^Lfc*JL 

HTB±»S&o^«**^Tt> * . J: >) . rm«TF.h 

* y/<*3fA*3fc3*L. o-?v*x* * © r u h utf hom^rtT 
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*> * Craha* )9« * 4 o 0 5? -C VJrel. >. 5 ttt, 

<SSR( 1 9 7 3 #) ;R0f^^5-(»l|Ur 7* o * 

-7/^ / • 4 x - V » > ■ -7 * r \ - * * 7 • * •< x y A 

(Proc. Ititl. *c»d. Set. ) US A. 76«; 1 373-76R 

(19 7 9*) **E* «fc. 

d*. WiLtf. *»«<D r DN A©*A^^^Ufca«l*^ o~ 

( Soothoro ) (i/t-^fl" ^7* • tl'^A7 - • A^*o i;- 
C J. Hoi. BUI. ) 9 1*. SO 3R (1 9T5*)Xtts ^ 
y ^ ( &oreot )^ (^'f * t9 J o Blotocb.) 3 fe* tOB 

R CI 9 8 5 *P> C-k-,-Cf«$*HT^*^tttm^T. * © 
r D NAfintW^fc. 

r D N A#ffi©iE«tt«lSCJn^ fRQi U ft h * V X * - J - 
>»ytt. t<DrDNAi«huTFhXtt7J/httTPht»!l 

7*4. M-TK< h^A*-/-^!^ 

Tfcfctatttt- h u T F h X«r U h o T F h K5fTtt*S-r ^ y 

^WOa^t-U F-7CJ: -,T^aS*iifi£IR5?tcttHff7tt0t* 

tjgns n u t f h xtt r u h u t f h ^ttff . 
c©j;^c. 1- 5- xx * - 2. u/:m^»BS*Ha «strijD«.^ * 

n - ^ ^ 0 - xttiiis — tt) «*Sk Xtt. / ^ d - ^ 
ttA < iaj^nfc ci t-c 7b f) . ttjfc©£ft*tt:fri££-ffl^ 

«S»©^ x^^Kt?B^O^S*<t£tlo. W^-tf. 9 v><9 

?&c, ftffitt|att..*tt%*-f>*iur«r*1>©co^7tt. 

P. huTFhitf7UhuTFh? VA ^ JftHfifeCj i»iafl5«3 
afc*»9l© rONAOb uTF hRCfT UboTPk 

b utf hazy^^b ut p h5fe?ttsft«s5 i0T^*nrt>a 

^^C. * * SI « 1 * 2 6 3&CT - 3 2**2 5 3 Cjtjj£ti 

jhirni «tp h&vii u t f * a>7 ^; fta?!5E2f!©S* 

©il>^< £*>9 OHv »*L<li^«<io S 5Mt44Ci*« 
S3 2 

WO««CJSV»r* »J«ffl© b uTF h^ri'huTFhi, 
«Jf«flb uTFb-tbT. S^ti»Jfeil7*Ub uTFb^^t/IH 

It. *3R©h uTP hRtf7Hi uTF h^^©|a9fi^ F/-f 

r«*?s> »iEa^sric^©T5/^oa*^»i252 2 o^-c. 

©. huTFhi^7l/h uTF h^^a^S^^CitCi 
t»ftit4h «TP h^t/ri/h u7F h^f*3»r«. <• 

n^A. ^HStthuTF hRC/^JiStl7»Uh uTP htt. **© 



Mtt^&tec;: £fc k*cv***r *b * *©* y/<**©i?«afc 

*H*>;t* "ISttOhuTPk&ffiiligttoruhuTFhttv 

oTP hXttruh OTP h*>-/<£3r©>p*< i 
tf>7 0 jfrS K ttft 8 0 *UTJb * L < K«| 9 0 M 

(M^-tyn fl-c*5, ****** 

ft ft 0. I. » f /■ t 1 0 On $ /ml ©£ S3* *JtC & ft 

jr»«+c#aE-r4*ft»©aa&«. saw-eat* <»ut 

4 . 14 -» »a.Ul>^7Jett h u T P h ^ :"<*KfcSI 1 BIT* 
T £ C *©ft 1 ***ft 2 0 9 1, ftt **fcft2 1 9*&tf S«7 

i 2 2 4*og«t*fr?n«7 $ / eissfi^^tr 

* *>©-?&* ♦ 

Ci<0» rU 5fe0a©- 32«^^, 20 9«$&Ebl/7, 

* * >*33© 2 2 4*©H5Tj|fc£*i*T$y5*5IS* : firLT. 
Ir* * . BToT. UV»iJ»ttru b u T F h * ?Ttt „ £ 



7.12.20 £fr 

J 0T*t £ C %©ft - 32S^42H*,ft-Jl 

2 19*. &tfft- S2t^t>^ 2 2 4 tO»3?3^$ni7 

lOOffi^c^hT. h o T f h&tfT* U h o T P h 

s >*uflsffl© h oTPh&cfruh utf htt, *»9J 

© ft a ft & Xf * W £/ X -r ^ C & 1* 4 ft £ H ft O tt OK fc U T * ffl T 

AttolioTPhXttri/h uTP h ^ y/<£»Xtt# ¥ T*7* 
C©«fc?c. HKftct ► ©4a»H^t$tt* ^ 9 

3rt^attv^ej^ttcs»<£h « tp ht^tt 

tfSDS-*n^j *.T.* FY*.«5*iitft (SDS-PA.CE) 

1 s 0 0 or^h vmTtojifrtt ox**** 

*4*att|fe*©* ^K*H©.k?fcg33t**£*V*C U 
v» - - 

*>*&<x> h uTP h a-tfiSS ttflL«EXtt^ x ySt«l^JbSl<Z> 

ttS-r^OC+^tt^tt^ftdffitt©^* h u TP kfU?t> 
4. • 6fttS^ • L t5*5tt*Sj^^Cjgtttt h a T F h 



4 ©C+^/X. h o T F h ^ y/OJi|Rii s 9( 2 

Kli?tt4*^7'A'/ii UTF hifc£!??Cit*fflV*fc H . S^O. I 
p g/a«*>£ttl 00a g/ B l^ $f*L< tt, ^1 p 

J>uTFh»a<>J5ll*ilTVU. 

VBS: huTFh^y/>^«<«itJi, ^5 : 1*-^ 
1 20 00 : Is ft50.: l^^S 0 0 0 : 1-t 

UT$^CtfJt,<tt, Mil 00 : 1^W 5 0 0 : 1©SbHT 

c . 4; r ^ p 

«■^^rif»>. *>o. i>/i:< £^,1 0<H©»2*£/,TV>4. $ 
*^^©iif»J'<7'^-Ktt. -t©7?y & »££?(&#*?L 

iti t» *»w©* -<r f© 1 o©/eotti. Ajs^ai? 



j»S U^AStttl^^T, h u T F h ?§^tttt«fiB»ll. < 
ttSI BB*$atV'4 3 0-3 5#©75V Sa25-t3tr) u 

-Vl^fQV YT- 

t*ATW4; 

*%»c&*L<tt. huTFiitt^asaafflatt^ttUi. 
ft©T $ /gtsr«e*g ; 

-VNQVYTVO J ST-Rtf 
- L YYWK S S S SCKKT- 

1 55-1 6 7#Ox huTPhOTU £*««*3K LTl»4. 

* ^c— L^»^tt, h u.t f h la-a-fflttsnaifctt* 1 

HT*tU^O, «-*2 6 ~ 4 9»&tfl 4 6-1 6 7*T2l 

-EPrPV»OVTT»Q|STISfi0HISIC- . 

-VFCKOLrntTTHKSSSSGICIl- . 
A>pft48^«,aifnfc7 5 J K»«£?«**6'. 

»itUV-huTF h|$*ffl{2# »; K7*f K»fKS5ttS?l UTS 
^ni^47 5 /aH5EW*4Xtt»4. 
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p24*33 

p26-49 

PX4-13B 

pl<<-167 

pl59-169 

P137-l«9 

P161-1S9 



» 1 * 

H - EKZPXPV/iQV rT-OS 
H-IPXPVJIQVVTVQI STK5CDVKSKC-OH 
H -RDVFCKOLI TTLYYVK-OH 
K-VrCXDLIVTLYyWXSSSSCXXT-OH 
H - 1 YTLY WKS 3 SSCKXTAX-OH 
H-YKXS5SSCXXTAK-0H 

M-8S5CKKTXXTiniIErLIDV0KCaiycrSV-OH 



*. *#y ^/r* K©*tt*tt# I®©* *S*T.T^*T5/ 
lU'J^r? Fp 2 6-4 p 1 4 e- 1 9 7&C/p 16 1- 

n » a 

pl-30 H-SCTTKTVAAYMLTVKSnirKTIXJWEPKyV-OH 

P4 0-71 M-TXSCEyWXEKCrTfTTDTECDLTDEIVKDVXOTy-OH 

p<l-<» H-XSCDVXSXC-OH 

p»6-7X H-rCDLTDEIVKDVKQTY-OH 

p7 2-1 Q< C* H«LXRVrS YPAOrVESTCSACEPLYENSPEnPY JLC-OH * 

p9 4 - 1 2 7 H -YXJ.-S PErTPYXETNlCO.PT I OS rEQVGTXV -OK 

P19 0-209 H-QXVIPSP.TVKRX5TOSPVEC-OH 

• . XMkZtztttt * c • tt. * V/^Sttt^©*:*© y 



©f$&c«i, **©taraa* tit* 

y o-f^vxtty*-*-*©*-) ttJK*«»»Ha)a»x 

ra©seK#*4. t^->e^»ctt. * 

«?-<r*F*<. t&»<t«**i4i&^«tt*7K-r*fc*** *je»©7c 

*»«©* y **7*y- r*v i-piaJt©«fr*N *.L<t*tt«# 

*©*jfcttC#jta«»»*Ottto;L4Jg£ttHKlT* 75;» 

»s©ii**v*-e 2 ox-txh j: *>*a ctt. n 
a*. 7$; sags a y y*-tt^«<iM»aT*5* 2 



HtifcoT^i. *«w©*v ris, &*S5ih. 

57fn-ft, Witf7*f u->iyX!tfT^'j3ya7?f 

- > b * - ^-5tii'*fl'*4'5'7 57'-i'i V „ ^ A. Of . 7 >* 

• + ♦ y * - • A/fxo,!;^, 3#i?-c J; < Jo £ fit v> 4 y 

9- Ktt, huTFh iifettKlS-r4flt**K*r 5Cti«t*i. 
7 V r *>%3K IT *»4„ * KW^CRIiSLfc/vrjry |. - ± 

* 1 * (> L < tt« 2 a©* i; -sr f r <0. '>« U t> 6 I0>7 3 

■j s* j axtta^aarfy-tr* 

tlifU'H/f KOC:tt3!)4. 

*«9!tt%att>»4 . afise«i/i y ^JSJt : v 

1-80 : Is s'&K»SL<tt, «|4 5 : 1-5S t ! ©ffi® 
*C&4. y ^!51t*C^RkLTtt^r4©t:iaUxv»4»2l,^ 

*»9I©*y'<7" J J-Kli. *'M7?- F©^H-eilJ;<«jtf,n 

•©!iW©r< , nfcii»li,J. n. Xt7" K (Slemrd ). 



J. D. ^ i/^ (¥o«oi ) © ■ Effi^r* r^« - (I 9 6 9 *. 
+ w ? 7 V * H. B . 7 t|~^v <Fra«>aa ) «:> RtfJ. 

^-fxy*-7T- {lUieubofor) © " * ^ * V ^ ^ ** 9 % R 

^) . 2«. 4 6R) ji'iatB-trf K^rtC ^t»T. * ^E. ^ ^ 
a-jT- (Schroder) Lm. p-r*r <Xttbke ) © " *< 7* * K * 
( i 9 6 S ip, T *f 5 v ^ r UAtt (- » - a - 9 ) 1 * ) ifi 
i& I* B<l «'« « C O n T « H X 4 . 

HiSUfc^yry b tt, ^a^^ii|*S L -5 4*tt»*?«lfl«ft 

itt*tR9r4:t*t«4»a«icai. a*©^&e© 

• «a«j * iv> s5tt. h u t p h trjwr 4 tt^owsj^ffl i** 
n*si!««iu. *»^©*y-<r^ K^^ckfijft»i it. 

:iT«S*Ml»4, * V -tr* K©»t<**rR*-r 4©CfflV% 
6*1*4 a. *©*'J -<7f K«v *!it, Xtt»*»clt* 

fjf-'i«iit. xttv # , i'<7trii^ibtfin^n 
4©ts4^*. 3*i&©fg«ii©fc>iK ^a?s©* y -<7-^ K©a 

* ©ist**> it. " # y ^7f r * ^ v^aa^tofl* ©x 
f£3iT^«r*iT^4c4'6a*?$n^-5. 

^3 551T07 3/eags**t.-#y -<r ^ rcai, trc 

K?nt^4J;^i:«»^a©K3©fc»t:iJ:s 'Jt-cu 

7TJ:Klti/;JJ7(:> t o£i_t©ft/HJ «7 5 y ea»5 
y *< 7" r©* + yi»^-<Dis**atji^*fc«>." *©.-«y-<r* 
r©T wxit*^** f^at «fiu t*4C4^r?4. * y -c 



is**,?* rti6«*iT« tt£f**f** ©c**c:*a-t*>* £ 

* 4 V (Klip*teU>* (57+-*A'«*r-'<V:> J L*S'-.A 
x >-X (J. lapect. OU) % 147*. J I 8 ~ 3. 2 5 J* * 

<i 9 8 3 ) at* * near -r* *>©©»«* x*, * * 9 + 

T i|tt^t4r*, i> 4 5 r©tt« <fc 

©* *©l3^C-?t*Ttt. *-3/7X Cl«r>»is) 3*© 

trr ^ - o + - + *> - *? • u;oi/- esc***, j. 

r»»>ool.) 8 » ! , K 7-23R (I9T8*) tOfiHi: 
J: . 

tt* y/>"^ir-e© t>©T2b* • ^ * »j * -©rc*0l£. 

UTftt* V V*< v K >7iy (K L H) . X 

7***:^ ^o^ntx. >ifiif»T $ (B s A) *fc 

h jfliftT 3 v (hsa) (DiHT/friyfli, +*a3nmt* 

(SRBC) © £ *!> ttd»lfrS8~ ^^XFt'Mr^at'Jf 
> v * F* #9 (D-'/fytD - ^ a. ^ a yg) o J; £ 9 

9 i--©aiRtt. *©»ttfc©a**ttttfflartfc#uTis 

»>> *«Wc4*cH#L*i>$!ftK:8-*t>Ti**. Kit 
tt> **©* **o7*y v#^> KKtt«:**©i>©£l3tt4 

^^RtfF.b.. Fib', F Cab ' ), F (v) 

* % 4 A / j?* p -f y ytf^f © — £ . 

*$aW©*ff«c*I/S*jtt^ b « t F h Rtf *$i93©4*K0«|:JS 9 ** 

fti*KK^t*tt*^^**t/, *»s*©tt#*fitf$9u:4attia 

H8t<*4aj£?btt* h u T F hjltf p 2 6 - 4 9 Xtt P 1 4 6 - 
1 6 7iKl5U. j>204~225 t. L 

^ fft f* tf^ £ * C C> © *c * -& . huTF hc«tt4f 

* n - + /utftjfefir p 2 04-226 <fc ASSlSt 

tf CiCUtt^lTai. iOi^C W2 0 i- 2 2 6 Jfeg? 

££E«*<^Wtf>Ctt<r»C *Ktti8jS%£t£31E©*aSSHT 

*$£w©tt**sj«9j©A3}W£fe«e. *awft^, *&w©» 

#3-;£-*©*JlttS!**<X*U. W*-Uf. feST7-f-^^f • 2 
tfSfr^VT'A'CiSttih uTF h f ttfflf 4fc»^ * 3£ !fl © 
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± Ltv aA««*ffiiwM©*ft93©* »j ^r* te© 
* ©»**!*# y f**. a* 

STfctJ: <»^TVaiic, fffl$MMft«« *©W&© 

»c*»U*fi*S*t4. *»«©*ttSj©K(.v*tt»# 
C55r4W«tt. «tgtt«j«©«L^/x«tt&^*©lka©ftlJl^ 

-g^mft?*Kti:j;<)s tt»t./tH*©* v -<r^ r 

4- 3*£7 D A V Y T * Y (C F A> . *&±7 o A V h 

7 if *j<v h (IFA) • *Ay«)2 3a7^*/<y Ktt* 

S'^ffTttitftt.nxso. v< ^^©^tfc*v^itr!5$nT^ 
i. 

HUlrtT!. ^ / ^ o-^-^tt*a««J«s k uTF 

^ft-aa©tt^#»s^att'fe*^■cv^4. fstix. a 

S«C *«W©*y ^ n -^^K*lB««jtt. **V^h b t P h 

4?»;-<7*?- K»««5, »*U<ttp26-4 3XKtp 1 46- 
f4©««tcist»r . *«9Jtt. h u T P b tftflfSiK 

h «tf hcj; *>.M#*-r*e**E»r 

MoAbtt*»W©*»;-<rf-K.»f*L<tt. huTFh 

tt<DjK»tCifl->T.tt«ilMoAbl±, huTFh &tfb«TFb r 
IS? W/M » ©«^**£ftg?Ki£^ h « TF h Cit -j THtet 

tti»3ftMoA bfct b«TFh#yr«r*Kp I - 3 0 Xttp26 
-4 9iftHSBt4ci*ttft4tC Sfccntt. huTFh 
*'M/f Fp56 : ? 1 £ ftffiKJSL/X i*<ff* U^. 

-t © J: ttaJStftC>- b u T F h aa«# 'Jn7f f p I - 3 0£ 

feescs A^rn r-7Tpg-i ohi »'c*»* 



16 * * 6- . /wrv f --*©*&« * en t*:i 

T^*) i ft-. iffBJhti't, £-*fcf*fclfe. Hitt«9^^ 
Rtf**ic8lt4«>o^i«^4. K»B*i-&rtt*&te<*. 4.5 
g/i©^A*3-x. 2 o \ y&.xf 2 o *•> >J5&yt&if 

tftfi kfc* ^ (DMBM ; (Oolbecco) 

tf A vxxV- (VWol >*8«« 396RCl959 *>) 

ftAWHmasKt^ o *t*ttB.u/e**4. ita©:*^ 
»>-<r*F*&i.c<i** RuTFh »i *< 

atfhuTPh ; H^F-W/U * ©*tt£tt tfeBfKloU. kuTPli 

ct*<TS&. Lv>fi5atci?t>T. co^nrf Kit. » 

MoAb©&ma*»JR£**^ J: 9 fc^* 4 C £T2» &. d©K* 

# * rt . /< 5 ht: ^^y^o^'j x # Br 
p (,b-), . Pibatf-tncar'itooj:^*, fc 

«£/n4®TM. r&fli«K«i*«*ot/t<8ftM«Abtt. »m 
kr9 *> I 5m^&S..w. *f * U < tt#flfc«3 0- Yo 1 0 0 u g 
5&>£tfjlt*. J; *> L < tt. *IU3^1 5 0 f s frbto 
SOOPg^lCHTSb*. 

i:a«^n. c © -5 « u as ia s& © ft * « «atf»<»*' 

A, (SWT 3> 4 . 

c CX«*afcKU»»fa©rc«WKtt»>' ! . '"R«. »"8i 
(Tr«nd* in Biotach.) 4** 2 5 9- 2643(1986 *)) 
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b u T P h ; B^W/« » ©tt^fr ifcttElSr *^<f * 9 F- 

•^^fflCt^ltv Wifc*©* h u T P h # U **r K p 1 - 3 OX 
ttp26-49.»SU< tt^©W^Tt^aRffil-» 

C < tt. #9NTPh#iJ -<rf r p 5 6 

twt. 4»c, v (■!■*• ) *cji>)W&*nfcA^v r 

-■^ttflStt (T'o > - y 4 V ' A V - + i/ it«"T#f4 - ' 
> y • * «f X XX (P»oc. Nat). Ac»d. Scl.) USA* 80*. 
4949-4959H (.1 98 3 *) ) **rffl-C»*.**U^ 
^-fT'l F — *^ «l 3<D3SS3lC?SUfc. 

r»H *f*) K-Tl8ittTP8 - JOS V TF 8-6B* Sttf 

2 iHATcccmtsn, #*ft3*#: h b 9 3 8 2 . hb 

9 3 8 1 ft & H B 9 3 8 3 *<WgT&*tfc. 

tftfctnass* ^ o-^^tt^iaA^&tfiJtaAM.Abtt 

9(itf. h u T F b 0fB/W a ©|$ 6 Sift;* 9 
^<DtS^tU^^CQ«f «C i*«7?a 4. EBttoCFFSL-5 * 

iatBi9aHJWXttffi*©©<>i*. at©**^«>- ^ 

©lflja«9ii. ai0H~95H,ft£Utt. 2S«~7 0«© 

Alia, c ©^WFT Rt^ < *fl* nti' *. ASS^ictt. c©-k-5 
casi^tia^^ tt«m©»frw*Xtt**'<V5>. x*ft*© 

EinttKitfe-ca. iStt^ci*t4B:»)rti«9r4 

Jfi-&«fc'l> ©*<* * . JlOiT, <>L. a«UI-»<i«». C©|flA^ 

^.*a©»tcw!air * c ^ Earrtcssjtxd *jsci* 

C«t46 ©TJBJft* <>©^ft4. 2W Utz/fJ^m^ 'sn,&. 
T»*r*'S6. Mil?, ^ K OA,'* K £ A » tv*-->a 
* ^v>^ 2. Xt*tt©*.fc5fb«3© «fc ttSSSatt2S&tF-( vroe^ 

ri^, h *) A'T a x* 2 - jc^-;u7 ui;; - 



r***©A*«»**^©s*&tf a* u^ibwib*»*«8 
©BR*xtt**asecfc#r*. tt**n*#it©*4?SttA#© 

h*t***<. Mfiftctt, t * a«ji©Hia*W 

*?&|0!©* y V S©fc«5 ->^ri.li. 4> < £ * 10©(*}£C 
+#<f*©% ^tattSlibT- *£9!©5SJ9i*' y 9 

KfrtBricftXtt* / 9 o -* */&&a/&&£r£^TV**. 
* o»S«3SH©te^fit *vTn*©*<*iBx;&*. 

U^oj;- ($c»od. J. J»n*no).> 8 tIJK 7 7-23 
^(1978^)^ c, F^a^ (Bodwell ) *©. r< 4 * 9 
J d •>-- (BtotMb.) . 3fc. 8 8 9 - 8 9 4 S ( I 9 3 4 *P> 

- 3*Jt5^ttaB ■ *»9!©«Si*iMKWK:tt^T* 

*©<>©-ctt*v^ ruM^^A^^a^i^ 
v***xs*©k«-* ^f^A, jaaaaa^vfl/ 
vi » s ^o^saws^&tf^ftcatifcoA'a*. c©#»fi* 

W^K3ittv E£5$J;6<ai£#©-«5* LX#£T* £ ft 

c©UJB«. itm#aX5iK3l t U 

*«9I©1*«* v Y it. Hi ft. fll»XttB© J: 5 ttttfc* 
yv*0|i«TPh ©#?£X *©C M5-ff 

tt^feffi©*t*£&© w it fc* . 4 7 4 *f ffi ©&#«:* 

LTCiCffiiiailt^i, 198Zlfs C A flf a * > * * 

• / ^ ^ - A 7* ■! *r - •> * v^t»&S?c*i.fc- 
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'<•*? 7 fctt&cf * *vcarr * *>©© * s i s© 

• • 

ccTflt^nt^iJ:^, «* <z>X£a© " 

• m*^a ■ s~ a^*©»«*^-rttm5na«»^^a*tfi-r 
©tcit»xttra»wc:Bgar**~©«c^a^»?-*A*-r 

• • 7^^ttft^BiK^ att«©*rt-cir«tt 6© 
-ta*. ^©5-<wxtt«*^a<>* ^jfe^oKfrXtt*/ ^» 
-^^K»»/aei©-»-c**K^^^> »aufc^y^^3t. 
xtt#9 FKitt^xttia^^ i h l. 

Ci,Tft»?tt4lll#^tt, iS*lfrte4»©J*#±^T*** 
-<^e*« "JSSTfc* . #n*?is CGalfre) 

(6K (I 98 1^) ) iBt4fc-ffISS**T*:7 

> T X (4or»»e»»> *©. X*Vv**-fcTT 

35 2 2#RC f *S»»S53.654.090^. S3.850, 752^Rl?3 
4.016.043^ C«^$ V>A . 

C©«k 9 Cs L^!!»C4y^t, *ftW©»5ll'fc^ V'rt 

4>a**<, c ©^s?x«fc < fii^iiT^^^tta^^^©©*^^ 
^, h • 7*' 7 ^ , i -x*fc*fcitrifi$nT^*itta*«) i s 

i> a ^ ~^ 5 ^'J> - l^Vf-X; •> - H*. ^ 

jut i K * a hD-fefl-o r ^Xtt+<»J"<-*®ftfc' X - 

^i*7-( ^ dt'I' - h©o n*. 

XtT^ ifit»K5Btt. i5*ftfi«|itTSfiiLTs X«» 

^cifi^fc. ^■f^*or^~h©^->«®*^*-»' 

SLCXl-P«Jb©/<v7y4>. C©t^BStt£>^^x4»K:S«jK:/<v 



y , # r o t: u y & * ? * - * * - V > # Y /<-(r^. 

tfC*l»CSJ-|-4t>©J><#£*lT^4, 

3**cti. cn€>©tt;£#*jBjar*©K«ffl?a 
*^ < ©. * < »*nT^*Effcttifr«i©fl:*^s*#&* £ 

ttf**g«fc>*. Li>JBf«t=*t*T.> 

r tfcaeKfc-f **<p 2 0 *~2 2 6 £ tt£iSKcv>4>©T* 

)f4KttA^9 F-7TF8-SC9, TP9-SB4X& 
TP 9 - 1 O H 1 0 ^&4ft?nfc«>OT?**. 

*©su asGiflra®**** . * © a f* * -s -r * y : r*/ 

- n> ( 2 : 1 ) J J H ! » f> ( ■ * > 3 *> * U fBIB * 1 « © 
9 V i ~T 9 J - K> (2 s I) iil^ti CiCj;,T 
If 5 0©«m**T -ot>-Z!ai9K:j:*)s *©G3fcfct5)iR:*- 

4. a&©«iSSU HBi»*£aua#**tf*1*ttT. tf>2 0 r- 

( I 0 0 * V *^itflt f»M) H*C* . 5 OnMh'JA • J2tt (* 
7. 5) s 0.9 2X7fltt MM A, 5*Mx?-uyi>T*yB 
jftfig ( E D T A ) x 0. IX (V/V) h»> ^X-l 0 0 
7i;A'Xfl'>" 9 - ^^n/7i-;H-Tfl') ) 5 0 0 mi 

1 5. 3 0 0 X 8 T I ttWat-fcT * . *fe b fc-: U , h * 5 0 0 »i 
C< v 7 t A (I 0 OiMI«Ci> 5 0 mM t 'J A • «B ( P 8 7.SK 
H0 2H7';fl!tMJn, 2 X h 'J hVX-10 0) *c w sr® 
2«T 1 fflSIOfllffa. C©X? V -*± 

100 • «©^v7rA<£i$*bT. h uTF h^ffJ5Jiai>S« 

ra^a©- 2 0 «M ^ X V&L + h 9 •> JU 2 *fOft&tf 1 4 0 mM 
KaCi (P«7. 4 ) * t; « fft * & £ T * CiCJlD, lESI * ^ 
i'S*^ xy^ftLfc. TBS/BSAS)S[ (I $ O.MNiCI. 
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©*J5~&tf*o-i*E£a<*i;B-c6 *. 

y^^iv 5 -wi'fcLfc P 2 6-4 9 -? 4 9 v> 7 \s - \ <0 f> 

*/v©aaei2ffi.fc. »>4-f*i r-^TF 8 -> c 9 jtttT-r 

9 - 1 0 H 1 0 ^SiaiS *tA:m**^**6*ffl**#~ 1-^31 
* h 'u T F h &tf 5 -<^ftLit p 2 6 - 4 9 ISft*^ 

AStEl6«9!l£ UfllVLfc^^P 2 8 - 4 9 ©« 

©» COT) 7* hV*T*li>* - Hfc. C©*=E5;^-F 
Lfc«.**3&C3»«©»7t^ia*l. *©|fi«lffl^» 

j3-*s fctt#?*o- ^^•«^Tttiau-c£5l*Lfc. ts© 

5 0»M MM -BC1 (pH7. 5 ) s 0. 1 K S *>JHrf ? y) 

T»R Uh«7F **t.** y 7" A, I 0 07OD«/^ 
1 0 0 p I ©* X y&ttJHS<!:iR£Cfc. 2 5 .MCaC« , fStft 

sute. *n*^> huTFgi4o«maiai*. tfr^fcssj* 
3. h u t f ©afoii*w©fc»-©^ s^-vs^^no^^^- h © 

3383 

( F»lr )<Z)W& (T'v v r (Blood) v 62*h ?84~9lH 
( 1 9 8 3 ^) ) tdt*,T*»Ofc. C©*«bfcH^VI/VB > 
7 3tfci- aB8*^ h "J v ^ XCtt^^"*^«». 4tT-W* 
tIDSi'l/jA (»f ) * . 0. 1 M 2 - ( N - * »; / > X ^ 
y x *> * y gft (MES) ( pHS. 5) citLTiBtfrUfc. ffl^b * 

vi/«»*4i»*©T?Ty/i'- i siSttaT^o-^b'-x 
(caw. y y * * y r » -f ^ ? r - ^ ^ s m-xtt) i is 

*5F) Ctt,T<t, 4 »*M©l3l=*va^lT o A:. 

- fJ:©iSjW^ y-r^i?R«^68tt[*. * © SI » * .-K - 

ht. o. j m 7 »; >> y x ^ x x f ^ * . a -a r mwa»to 
:iciD. r o v ^ ^ • * ©-» ^ c © ffl # V* - Kr.. tt JS 

J^73lo-H4W2 0iiOI«/<v77 A, 121 1 M NiC 
W<^7rAv f3)5«M BDTA*f/<v7 7 AfttfH) IiM 
C»C*. ^f'<v7 7A^:fl)l«)?t«^TiSt>U. **l7Vv 



4. h u t p ©B^vi/vi »R*Oi* 

aiMfl)^'j > f-M^ *A>Sl& 0. I M M B S ( pK 6.5) 
**&20>< ©»»«* 2 2. 5» 4 ©7 7v fiu- 1 5 T *' o - 
XfcT-X (<*-f *5 F> tt*5JSa*«T*f**. CO 

*S£EiS»£«9*xaK: 1 *. c©£*L.*li#tt*r> 

t*t-B'iv^<I)/<r7yAC«U 4T. t ?!| » « * fx 

* ia^t^ Ea«L«£j5ai*«b*tift. 2* 
c£T^»r*. c©fc«*0«L, **«a>*3i> 1 03-- 

T 7-0 ^- 4«*t*. £©a<fcLfc«tt*0« 

<-*7i (d5xj Sei, r<4* * F ) C#L. 6il<5Hft 

huTF** 1 0dOl?OTF8-5C9XltPAb| 00 
(ATCC-TIB) 1 5 sCC # r 4 7 O y ho-A-it 

•< yy k-^> ^-f7»; K-v«iiiiii t>sc. < -c-c i ?*>f 

*©CE^*:. :®kr-XtH/<777TJ;<ft»L, 
T5*r^1*»r*c«!:ic«i;»>»itiLfc. SDS-PAGE».* 
$BlfclioTFttt«lt37»ftl,s D TT-CilJcU. -?fcv 
4 7 k ^ * ©£/*»* ©#^***-^*~© j» 4 K^<« 

**** (»4 0> . *aH&h uTF*m&tz#mi, 

fc»£fcU «J:45 8 R-tf 4 7kD»®2-7©/<y Frt«*B**fi*lC 

v 3 s^te^aitfc *> ©*. .ftfinw^ro.-fe 7 ^>/?5[;'t^ 
tt n 9 v><t> vxm irtit ©t*. jitt. ttana-j*. s?*a,7< 

Li -j ^ot«4. «7t&® * — ^ * F©»3:Cl > » © 2 -Dp 

*©*Mf©i3tS1±fc£*T*-#;*£^«fc 9 

jcjgLA***. *©/i»?i^i>--f*:©£©*:«>ir. ft *w 'j^/f 
Ffftt. &S©i*^Xtt*©ttS§£i*ttr*J;?*+:7f>>i*v*t> 
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- K5iM©EDTA**tA7 77 ATftifr4:iUi9, 

(»£) »&LfcfcK* H^^oDD«L, * 

Wtfconr. SUTifi^fctffccfc 1 ?. h « T P ©#5*ttfc 
Lite, ha TF^tB**»«», 4 XV. I H V 9 ► ^ X ' - 1 00 
B9v^OTBS (15 0«M NiCi, ISOiUMJ 
***** >H7.5) CJtLttftM Life*. 

iot. 5000X8. 3 o#ra©a4>?»*fc« &JftLfc-<u 

v h*a*32HaTTtt»Lfc. AflE*'ft«fttt* RBLfcKH 
(*£***> 3^'2^|OhuTPT36-jfc. 
C©*3K:UTifetf*:*»h » T F ^7/U«TB S/^n 
y«*»cfi»L. O^?, »>**♦©» j*i=ttJ7<V» C I L, o 7 * 

7 * - r» ktx • * a *^tt) v s-ryy*iii»»» n» 

O^KfiS 1 " UTBS/M 9 XG25 

(N'J. 77*T^7th) tom^oTK 

7 7^-Cjl»), 7-<^Lfch.iiTF*>^Btfc, . 

•"1 7<*Ah uTF#*f X7JKD7-) 
JL-#V7^'jn»7 ? K^^ttJRijtttCJt i (SDS-PAGB) 
ffffUH VAV (La«»al!) (H.t«re) % 22T«. 

?80-6B5K (! 9 7 0 if)) fc/a*t*»r 
T»«^*-» yr^CttUTtts I 0 0iMO-^*AM 

*y7*^ y 77«pcfr***fc..i M> « l> yx - 100. 

5 OiM M 3. ( pHT.4) , I SOiM NiCKfO' 1 *! ' 

g> t> u < „ aiTua.* i oht^v^t^ FTr»#»*n* hot . 
<o^o^»©. a<ikttr*^y ra<it«**ifc (*sa. 

-'/AftCfB) . C ©*&t*i 4>«4>5K 9 *<7** K tt. K«? 

*r•-ft^*ai;*/^*-!^3X>9-( J. Biol. Cb»«.) > 260 
«: 1 0 9 17-2 OR (I 9 8 5^) (fiol*) ~T 

u >> -7 * > f - 4 * ■■ i- 's m -t n> • T * \ - ■ * r • -9 A i 
(Proc. I»t]. Acad. Sel.) USA. 8)«. 2 9 9 - 3 02 
R (.1 9 8 S*) > . «3fctt*JKLTl**. C©>JIStt*H^** 

cr*fc». 4 ikD. at* 5 tkD. ©^y r tt#a*cy*'** 
^>«j>>a*n. F-fl;Ta7tt» 

I 6X7^^7 4 VY*>*m^k. SDS-P AG B C 
frit fc 5 a. t-- yC&^D) . 5 8kD^V/*^3Tttl2.5 
kD«fl&(f 4 7kD» *tt-C**fc^^fc. 4 7kDi <t> 9 V * 

^C, Pfftt, SDS-PAGETHU<!l*Bi!>9jatfltff 

I»«R09Si^T^», I - It «TFt» buT Ft* 
»ft*/^o-t^ta»TF8-5C9 T ft SEttRifc L * *H4r 
il7£3H^S-F©*a*Wc:^^fc. 4 7 kDi x v rM* 

1 2, 5 kD* flJ*j9tfc/<> F <»IC«*a tt^: (» 6 

a, u-yA) ; aftftuft-»i9 yr^©ax»»T4? 4 7 

JtD. Rtf5 8kD« ©/<y Kt4tfc*«, g^»^-«©** n~*? 
* Y tt*titf*»o (31 6 u - v B ) . S ^»3l7C b d T F . 

©axacujtt. 70-x (Broxt)^ * /w- * ^ • * 
- ^7- 



o if Jf n> :>r * A J. BUI. Che..) „ 2 5 0 *; 10917 

- 2 0 H (1985*) ) CJ:>)SS|jntl»4hu T PJtfltOJ'-f 
^-i-ftT4» 4>tt«> 9 OkOa 9 Y * * 9 i> Utz * . 

»itttt*ef$tr * sds'-p/ioekjiu *«Lfc««s 

' f«&tflifltSDS-PA.CET*aL. T — y — A* K 
(Abor»o|d)5»OK pH!£ (V t - 1 ^ ' * r • oj; r 

y.SXHI-( J. Biol. Ch...) » 2 6 1*. 4 2 2 5-4 23 fl 
K <1 9 8 6 ¥> ) tgttflibfc. rw«IS7r^- 

^c»* P THR**®^ y • 7 •* ^ H P LC^8f« 

a xt-*esyBftStfc. JMfc* F*3** - • y 

A-c^iftaciDy^fBraftt, y - * x y > v^ofc* 

nfcN5fe3st <>^c guest t*:ar©/<»j 7 y 

KDNjfeaaw:. .ifw.sot uaxf^c 

huTFcj;4»*©4a^iifl»es aBasta-cisc:*. 
nag. sgi>*ja*»aaTtftait4c a<T84. h « t f® 

T**5. «fflCt. H^F-VI/VI « olfl»H^-^<ott^o 

oo-^r^-y h ^*7*sF_- 07 y «t yy «J - CH4Lt^45I 
*. XlCs «»AKJb<D.«& KM >T(Oh uTPOlS 
fll&tf . WBSHiBDJb-ca> h « T FSttoMWtt, h u t F«ttt . 

N#^* Jtl©?jlWtt. 1 ** I - h u T F ^ y ryfOJR^^ 

- , -ry^^j; 5*/^^) > Z'OiM h >JX«R 

( P H 7. 5 > . l'OrM fiDTA, Rff 1 « > >H '/ X - I 0 0 
**fc'2 0*t<!>»«±«£U. 3 7 r i~ 1 6 Ml* 1$ L . * 

PACET»??U; 

» 7 Bk u- - y 4 SCSLfc, Jtt* ' V a > it O & BL 
tt . • 5 8*0* <Z> h uTPtt. JJU © * X W * y ffl $K T 5 8i 
4 7kDi * W^ffitttt^l*;* 

■ iOj.'iCLT L A: h uT P*. HffiltftL. *©ro3 

>- f-®n»<*m#***. fiM<z>-3fi^wr4 3jrei?<b« 
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0M&ff«ttli. »«3nfc h u T F C«tT4Ufc, 2-?© 

0 t^OR h u T FtKUfn&tf 2 8 to©. -7*9 {?x*-+n, 

*SDS~PAGECjM*fe&», huT Ffgtttt. S 8 lt>*i 
SOJltt. h « TP eO^*<H^>f *«£tt«lT! ft. ttttttCO 

ff^E-r * mod, ^BBfgft»T*w$n*. n^w 
Wffls«!fflt^tt6^Lti^oTJb%9. asm. 

*'h$<* SDS-PACBCRC7-* - &*©ai^C.MtttLT 
h uT FO«^$nT^*»»W*«iIica.ff 
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«9T«5JLfc.fc-*c* fe£n*ot**ML. t* ► yiX&it 
.hunt, tbs/m; Fycsnt. i©buTF©«©« 
RfttTB s/MJ hyeS/ff/i^H5 a « /■* ©BH 

c©b u t p««a*. * i ©&***»*** 1*0137 

TBS/MJ Sifti»L,fc. a*©«#*7 a tri^-* -e 

fit* « T Fffi**;. «7T?awfc^ffiCi»)* »2®a^>J 
K-^T F9-JDHJ0 OS^oMA P ST + UVit* £ © 

iO^**yftlfeRh B TFiiv*tTBS/PJ FVC6 0 
» l/iiC»Rl, C©JS*1 00 * */i/CAHfe. 
*©$*** 1 37tC»»U, -P^TfTBS/M 

£<Dte&Lt:. f*tyftl3tk uTP0i#*. «l STiSxfc 



fci^ TP9 - 1 1DI 2*. TP9 - I OH! 0 © ft * IC * 

15. irmuTrlia-KEWtH'DNABrfrfDlta 
^rwhuTFa - KE?tf*A-G* D N A I lief® 

* 0 3 pCTP3l4t,CO*!fTJ;( fct^nr 4 »tt 

tffl^z»sitaci*<T$*. WAer. 7^7 *x «i«»iitis) 

7 I- »; - . * # 3 f-V-^-^T^. - - 9 a - is 

^ ( 1 9 8 3 ?) #Jg. 

JfA85«-tt. ^ n-iy/^giEcr*. *3*aa©EcoR 1 y v 
* - 5 ' -CCJUTTCC- 3' (MAffl> U4>y|-y. J?*??- 
7"*¥ d*v*©«; y*-EHtt. 3C«© 

b u T F h DNA3 - KE^flO- ttttt*©-?. 2 

#«fc-5C> EcoR I & $X J E"cst>rftftl3<k9&l£-t CI fl * © tfJjDtfi 
?X 9 V* -K?4££t/B*ttr£x » 2 0TwLfc? ^ u ^ ^ rttBS 

RtfDrilTffiftL. »20T**A4, 1 - 2 9 6 * 

tCtt£:f***u;f* Ke?«J*^t :DN ASfR*f)r^/c. C©J: 



- -!r'* ffl Vv/s tea tr .fc JK 9 y a<t U , 

77X5 KpCTP 4 0 3*»»:cyK3*U7--!rEcoRI 
TWftlv ff2H©»»7 76-ll2 5*C«i5r * ^ * I"* 

FE?lt*J;DNAlttfrtfr,fc. ^«L^ 3 3 2bp©«tt*v 

rpQ7P3Mt, *f«X V r 5« ^ U T- <r EcoBT 

■cmit^* 6 4 7 b P ©wn : €'^-r x»»T*»uyt. C 

©Bffrtt. *2a©»5l 3 5-7 7 S*©e?|C«H5r*^^ 

u^-^ KaJ^**^T^^*• s 4 7i>pkM***4 x^«r#au^ 
7 /u* v * * 7 r * - r JR »/ y ttti: L fc . 

C© 3 5 2 bp«fi-acfR«; yaffcLfc S 4 7bptfK;*T 4 Dm 

v gee j;,Taa!«K»* (7^y->>y) 

20©»3i35~ii2s * ^ ^ i-*^ reew^w 

tt 9 9 9 bp©tt«-*f*-»fc, 

C0 9 9 9bpJdfK-*- MK J y FJ<^U7-fDrJl 
TfflffcU. 9 2 13 ©»* 29S4297»©HTC©999 b»B* 
frtSIttt^ cncji^t. I 6 8 bp± 83 1 bp©ffl«-*^r 4. 
$»CJt'; y»ftL/: 3 0 2 bi»0»f «r i . 9 3 1 bp ©Bfftt* 
T 4 D N A •i^r--e-paiS69ClS^ 3S20©]~1 i 25* 

EcoR I tM^LT, * c-iy^r 7 xi Y ^9 9 - p uc 
8^-ttttcLfc. JcCMa^fcll 3 3bpBfifi-£« EcoR I fiiflt 

iDNA^^pUC-rHiuTPHtflfofc. 



h ') -X) t p UC-rm uTFh-C h^X*- 
* LT7 y 5*9 VBfttcaS-^V^Ts h?n*-7y^ 

-yftb, rb h u t f h waiafc^-fc/fcofflja*. d m a***© 

#£CJ:ijA:*9--i>^Ufc. 

r u h u t f bi»isjifi?noaifti d n a 
* a ? 9 - ~ :/ e . s-iB K ? n fc r 5 y a * - v y r © 

r DNAtEcoR IT>8jtt4CiCi:,TtTofc. 4fefcfc 
EcoR !K«-*T*ro-^V>Tt-fXCtt^T^)f?Ufc. 352 
bp, 7 8 lbp&C/2 6 8 2bp©D NABfttC MET *H^©^y 

©#&*!!«> fc. JbffiOEeoR I Wft/s'*- i'HfirDNA 

**r**lifflRR l F5yUr7ynt, **&$©*§&*/ 

y r iVV • T y * -Htt** < * r^haTPh^- FCfll 

mftL* 35 2 tao i - * 8 6 *©aas ewer* »^ i/*? re 

Wttt-DNAHffrttt-,fc. iOJi-)CLT8 fc 4 fl 6 bp©15 

CJ» 9 yKfcfltLfc 4 8 6 bpOBrtt-^Wra* V K*. * 1/7 — fe* Dra 
m*m»T!HHtU. * 2 El© 2 9 6 S <k 2 9 7*©fS1©8i|i-C~ 
4 8 6b P Wtt-*SJ8rb.. 2 9 6 bp&tf I 9 0 bp© Eff £ L, tf. C 
© 2 9 6 bp©»^«>T Jtf d - * T'n><D*A X#STJ*SUfc. 

<i9 8 3 ) ©#i£tc«*n>. sue* g 3** * r # 
>> v yean; n*c* ^ e £jy*«En*icLT, 

S * — AA7TTAGAGAATAAGAAT7CGGG — 3 Stf 
3 ' - ATCTCTTATTCTTIAGCCC- S 

©K*l*fc-?. 9 =** * u** K.-r^r^-ttffM-*^-»fc. 

:©*'M3l^Ui > f-rt7--A^ «S*EeoR J 
-*« D NAVX* -tftt-fctF 9s D-f-^^^y( fioth.r- 
Jtil»)©^tt (.* •/ v X • 0-l>f^oi;-( Hotbeds Jn 
Eo*jr-ol. K 6 8 *, 98K (I 97 9 4) > Cfc-,T. ^Fft* 
a»ibfc. ofc'fc:* c © 9 puc-7^»tfh 
-Ti^(*/: 7 7 5 bpWft-catBe^lc^^U. 7 7 SbpMfr©* 
jfctHBc JooTi-Attfrtttsi 7 bp»r>T- o *©8K 
C© 8 J 7 b pBSfrtBeDft 1 TttHfcU. 8 1 7bpWM-©*5fe^ 
tTrt^EeoR I tt»*«S^iCWU^ 8 0 5 bp8*tf-«t Lfc. 
C © 8 0 5 bpMtt**-7 *T d - xy/WtfflV^^-f L. 

^o--y// 7 X5 K ■< <? ;F - p UC l B^EcoR! "C W ft. 
L»«<fc Lfc. 5fcKttS3Ufc8 0 SbpWrK-iEcoR I jfjftt^'s' 
2? ^ - * T 4 DNA 9;*--te'*ffi^T8|lfcttii«£U> a Ifi » 
iDNA^^p UC-ruhuTPh -TR4U. 

R R Itp UC-rHi aTF h - T R T ^VX*- 
i. pUC-r«^huTFh-TR**C^o-ycfe*^ T 

1 6. a»AhuTFhJ - KKfUOftfllKKh «TFh04fi 
ifl 83 D N A #*&#©&£* h u T F h © ?6*R ttJD* t$ tt tB EB 



7.12.20 %ft 

7* * \ Y p CT F 3 1 4*WfflxyF**UT-*EcoR I 
THHtL. » 2 0© 1 .3 5 - 7 7 5 *©MSiCWlBT*** 
* KHW**Cf DNA»ifr$ft^. :©6 i lbplS»tt7<fo 
-Ay**flH»*:*«< X#fflT*«L. O^-C. 7**9**7 
7 * --tr&UCJi »> R.9 ffiaft Lfc* :OK^aftU6-< 1 
bpffli^^. DnDTtMtL. 35 2 S© 2 9 6 2 9 7 # © flfl 

©BSffiTN C©6 4 I bpB&K-fcSDffiUv :ftCi»l* 16 2 bp& 

4 7 9 bp©WK-^Lfc. C©o^, 47 gbpaSK-^T^o - * 

±ifi©A -5 C«8»t-*; 2 9 6 bpRtf 4 7 9 bp©B|>5-** T.4 
D N A 9 # - ** *J8V**:RISCJ; *> (HV-Vb 
y) » 2 H© 1 7 7 S *©EHcfll&:r* >« ^ \s* * 

K7^/^-Be?J*t.t* 7 7 5bpR**#o*. 

^ o - v 7*7 XU'^O-pUCI 8«BcoR 1 

raft-ewttfcr*. Jite©Jt^cw»cte 7 7 5 bp 

EcoR !Wft^^^-*T4 DNA9^-*T«tt^C||f^L^ 
BttUttiDNA^fp UC-ri'hu.Tn-T^-pfc', 

^UBRR pUC-ri/lmTPIi-Tth'n*- 
XL. p U C - 7\s h o T F h - T&^O 9 a - y T* * T ^ * 
5/ 9 yiSttt F 5 V X* --y ^ h*i8!RLfc. 

D N A P UC-rHi uTFh - T^ficoR 1 TW 

* - A < C.rotbars ) £ (^t-fA- • 7j» U* 

> •^U*-yt'f7?^-( J. Aa. Gbe«. Joe. ) . 10 3 
3185H (19 8 14)) itfy-f KCilt )« (3-JU 

F • A7"'j x ^ - • f*v ► 

5?-< Cold. Sprint Harbor 5y»P. Ouant. Biol. ) 4 7 393 

t*«*©aiaa«!*Tif9Ci*<TS4. *© j: -5 «ft5ia»© 

ftStWlCli. ^IfiSS. *Uif^Tx( c.rtvl>l>. 

> i- X*J> A 9 ~B9J» CCHO) »tta<&*. 
a. >:»afc:i>m7 , n» nTF h©56?l 
AUBcfet'T, 7Hi u T F Jr«i8ti«tt^*a5lT? ft 
. ADNAtf^lS* 911 5 T.fT ofcpUC-ri/h uTFh|fl»X. 
DNA^4*orHi uTF fa ite^^ff DNA 

aiftADNA^^pUC-rvhuTPht, *07"^ir 

EcoR liflftr*. C©^$rf«ftj*tt, T-7^X( Haplatls ) 
NY}«. 3-*FX7'jy/-A-/{-, 3-^rAm 

3- ^ - • ? D-iy/cJ;0»<5i:fBS*nT^o. 02 ©KS 

1*^4,. 1125 n« oc^iDr * * * ks 

1 3 3 bpSfiJ**^ «r 4 X^SSl J: EcoR I 65»»W 
Lfc. 

miJlrtt^?l'<^iF-pKK223-3 (N J«{, tTX*^^* 
-f, 7 7 to 7. '7TWy'*U*Xtt) EcoR-icJ: 

irfifl:7!S9ttftu/i. c©fflft^^^-fi.t/i i 3 3 bp 

b u T F h UiSiflte^^^Wfr^T 4 D N A 9 t> T « 

ttfr'jtCW^ 3f«»fl«^DNA^^p KK - ruh uTF 
A:. 

A IB hi r r itpKK-rubutpbt^y'a 

P KK-r^huTF !>*?^-yHT7^'/'J JSJ ft F 



b. *»aCi?tf* h u T F h ©2831 

*iftatc*t»T h ut P 4c£A<TS*tt»il 
DKA^C, 1 6 * 1 3 3 bpSSfr *ifi ft L T 01 

O^T* W»i F** -* Bb* I TfflfliLfc. ft &fcS64 
bp(D«fre. #2(B©HS1 6 4-1 1 2 5 *c*t Jfc T * * * u 

5 ' -XKTTCACATCTCiC5CACT«CAAATACrCTCCCACCATATAArT- 5 ' , 

3 '»CTgrACACTCCCTCATCTTTATCXCACCCTCCTATATTAAAITC-3 ' , 
©EH* t>-?^Jfc* 'i =f* * b-*^ T7f79 -8Rfr*f>»> . a 

if-*** y < Botb«r»t»i« c>vyX*4y*xy^«r« 

Dj;-( tUtbod* Id Eatyaol. ) 68%, 9 BR (1 9T 9 50) 

9 ^ * - 8*>r * T -=« •> X/t*CiCJi*lft,fc. coy 
-*2T 9 6 4 bp AJfK-e«t6WC*a^UT. 1 0 0 8 bp K£ 
tte.-P^*C> 1 0 0 8 bp T 4 D N A »J *T - *B l» . 

E co R I aUfckfc'***- PKK 2 2 3 - 3 i:" « ft *> C t~ 

Sltfl*. D HA*? "pKK-buTPbtt* pKK-71/ biiTFb " 

(JJ0« 1-12 s »©»£#**»> BLtf w«f Ut^ 
3 F V*. 93 13 0*©JRC«lEttC8£LT#»U *©»ft 

ffiiAiOMA^? pK K- r U h « T F h &Zf p Xt - koTFk 

fc. *n*> £ c ©SIR Ufc h 7 ^* * - V y £ 9 o - y{t U> 
*y * o - + n,mKTF 8 - 5 G 9 *fflHT* ^^t «7u 

pSV-ruhuTF h©#£t:KT*iSiR J rlT- 3 *:. 
d. CHO»8&K:^^^**haTFhfi>fc5t , 

A D N A fll 6 c © pSV-7'l/huTPht, g| 

xyK?^l'7--fBb»n!«fl;Ufc. 4Ufc9 7 4 bp BfJttt. 
02O951 1 23 tf Office flfisr 9 v*+ Y7 

9*79 -S?J**** cn*. -tr-f »>i»» i,*. 

5 '-CATCCACATCTCACCtACTACAAATACTCTCCCACCATATAATT-a ' , 
3 ' -CTCTACACTCCCTC ATSTTTATCACACCCTCCTATATTAAATTC - 5 ' . 

©a?4* v-o^s** «; 9 i/ y~t <r-r? -as**^* t*, 

TiL-.>H,T.fS«!$B|!n &-Cf B bv I 5fe :fl * * t — *« D N A 

u y*-Bin-*ttofc, -?v>r. :«')y»-rTiDNA!i# 

-f«fl^T 9 7 4 bp g*#C«K«K:*S*LT. »ZgOH$ 
J 3 0—1 i 25 *©»5©K?«iC:*fl£T * * * u * * Kg?Jr 

£>C 1 0 I 8 bp ffljfr^flr^/:. 

7*7^5Ffta^^^ - pKSV-'l 8*. BilDTfSftLT 

attiC -?V>T . T 4 DN A 'J tf— -if^fflV^T. 2018 bp 

KfrlCta*ee*c££t— StfifittA-DNAtf* P S V -huT F h 

^tt . 

HSiDMA^-? pSV-ruhuTPhRl? pSV -h,TFb 



7.12.20 ft# 

xeruh «tf h©»*ca*r *JKt*ttm£e*e*ALfc. 
*© j: -5 tta±a#o^agnt % xiiikr c©m 

***ffllftjL.D KA^T fBttJftH t ci ©a 

ttADMA©«9tca^r**ftT-c««L^ zo*&L*i* y 

e. CHOtafitjstf i/Uh «7P hOft5l 

DN A^? tfj 1 6 itRSl^t 1 3 3 bp Ktt-*Bl>Tf*& 

A^-^f-A ( C.r.tb.n >*&tf*M b t 6»lt > #©£& 

5 ' - AATTCCCCC'C-J ' 
5 * — CATCCCCGGC — 3 ' , 

ok^Trc©*^-^^^ u* * v~r 9 - HX-^t. w*f-^^ 

V C BothtrsUU )#©^tt" C/V » 5C • -f ^ • * ^1F-f * » 5^ 
- C M.thed. U BnaMol. )6J*, 9BJK1919*))* 
fflv>. 1 1 3 3 bp RltonfllCtt^U 1 1 3 3 bp HI 
^CffStiEc.R I Bfl Itfr**«C|S«l^fc. 

Xaftt->?7y*4 Jt,x (s'v 4 0) M***-**?!^** 

pKSV-10 CN J. fcTX*jr * % 7y • 7 
r y - >r \ * *Xtt) MaiyrJ»^u7-fBiincJ: 
4iflftra«fi:Lfc. l l 3 3 bp ©Bti na^Br^'ai^. Bii 

D \*tt>*<.9 9 - T 4 ON A « iT--b-*«l^T. att^ClS* 
icfiBRR It. PS V - 7 V h u T F hT \ ? V X * - A k% 

««r itaiajie^icj; o a - k sn* h u t f itxc:r u 
h u t f h 9 v<*v<i>amT 4©ca^LfcKtttta±0E^* 

c*AU, cco«fe«jnca**^Dm^*la©W*«ctt. cao 

to o j> - ( fiVol. ) * S2«> 4SSK (1 9T39) 
***1r-V ( So»tb«r» ) S*r-***"*7--*l'** 

?-'7yr-7/M K- ^x*y^^X <J. IJoI. *ppl. 

Ceaet. 3 It - 3 4 I It ( 1 9 8 2*1 f 5 

*-i.L*:t±ai{i*. tefi2i»»&cf*©attiDNAftmKia 
ait. 

S . tP^^Ti ( c«r«w|*i*» ) C*TV^T> "TuhuTPh 
a£^t»5lT*4a»ADNA^?t, ftcifi^fcJ:^, 

S ' - A A T.T CCCCCC-i *,W 
S'-CCCCCCCC-J 

t->T M 1 6 * © I 1.3 3 bp BSfr<D*v^ts in*tJ*t*ci 

- ^ - A KOft3R-<?^-. pTDTl %7 * V ' 9 <* 7 ' 

-r 4 U a.O U9 > • #ATC'C 3 1 2 5 5) WPBxyF 
35 ^'u; - tfCliirOfflftCi^Bttftl/c. _h?2©CJ*I7 
^r^-«l 1 J3bp.Bjfr&ffClil}flft'<^-*, T4 



^BIR R I*r^h uTF h7 f u 

c -c as Hjtstcf aw*» , /s , 
r . •< - x h c *rtf *h«TPh©«3J 

S. tUtr^TX ( f«r**liU» ) tC*l»T. haTFhfcift 
itfc**»9lT3* ffl«*DN A#*** pY-/Vh a TPh 
©CHI CJ:4ffl<bC.*$. $2BO»3]-in 5#©E?1 

T»»Ufc, *^X*Bl:J:4*»a. I 1 5 1 bp BS^^Bbr 
I -Cmffcl^ a 2HO»5 J 5 4 - 1 1 2 5 *<DRWtrW&r * 

bp BJ«-tt. *-f XfracJ: SJUfBUfc. 

S ' -CCCACATCTCXCCC^CTXCAAATACrCTCCCACCATATAATT- 3 * . 
3 * -CTCTXCfcCTCCCTCATCTTTXTCACACCt?rCCrXTATTAAATTC-3 ' r 

at'**: J;-) T ~ - ^ -f * c iTs-Cjiia^Bb.1 

9 7 8 hp vx-c«stft*ftzt*«:r4& icjt 9. I 0 2 0 b»af 

«T t Lfc. O-^HT. C©1 0 2 0 bp T 4 DN A 'J # 

-*"*J8**, 911 6 t -C&^fcttTH* J: -5 CI. 1 ffi 

<fc pTDTM^^-i»^t„ DNA#* P Y - 

b a T P h tflf^te. 

D NA»? pY-T-l/huTFh&C* pY — h»TFh 

h « t f h ^ «<oftgica^-<-* * - x n&±afr4»caj 

17. *y*r»-Fp!4-35&0p!S4-Ifi9<CJt«a* 
35 7 a 

pM-35 B — BHEPIPVXQV1T — OH 

Pi S 9 - 1 6 9 H — I f TLf YHXYsSSCKXt AX — OH 

h~ V p 2 4 - 3 SR. O pi 5 9-1 6 9 

-PUT* «1 2T»-c^nx*^*Jt-3K:. huTP»CJi*«imp8 

EJICskL. p24-3 5 Ri; pi 59-1 6-9 I* * 1 DpMift 

TflH»fc£S. . h u T PTM4&L>&5$J&&* 4 5 H K. 

2 5K|!B»TS4:i*^LTl»4. C* © « JC C * *\T\ 911 2 

k «u a * & ~ciKi < tz'&&ta&* v z ±iz&*L « n 

8«tLt, C<D?f5£t:±Jt*Tv i 0 * m its t © aa 

*:r* F#teft 

t£ T * * V ~* 7 * r p24-3S&tf pi. 5 9 - 1 6 9 J* * 

fcs *'j F P2 5- 4 9?t*£*fcBtt<D*S**:*iaT.S 

t,' p2 4 - 3 5 t»&Afctt«K, h u T F h - « 



7. 12. 20 

AC*. C © i: -5ttft#€:&G~iiI±&lBl©ftA{*JC tt»S. *W 
^>7i ( cerevUUe ) *3IS*«;o*. 

• kfc. . * V { Blo»«n ) * i/ - ? k V * • + is 

*+fi'*7i»?\--*~f'*<i3.*'X ( Proc. X»tl. 4c»4. 
5el. ) U S A. T5*s 1929R (19TB*) atf,.5tj; 
v ( ntpajlaa ) ^\ * u * * * - - V V T • tJU? - • /*-f jf 
» e HoJ. C«li. Biol. ) 40TK(l9IU)d 

K. F 7.7^ *-A UfctaBS*. »ffii«Wa.atatftA,DM A*m 

S . h « T F h 3 - KE^I^ftlttCi: SBJWtt * u T P h 

©*feffl 

BftADfJ A #*>**© »I®t4 h u T F b ©»3ltfU "T U 
huTPhaffhuT>hC«L, «1 9 T)S^li:(D^|Sj«lC. • 
a*©«»«{*TfTtt*>nfc. *OWK^*>ts EeoRltt2»5fe 
9a*W^*Bffr**t;l 1 3 3 bp © :T u b uTF h tXia^ 
©« i 6 »-e©t*jft£. -3-^i»r. w i 6 b - f ir ©»ffc* 

am. S. tPt'J/7J ( c«r«viji A e ) &CFCHO&&©3tt 

©»5ia*c^i*T. rvhuTPhXtthnTPh t»gm a 
R»c. e co r i tt**CB*irr * pl»«fe 

run utf hwaacr****. wi6«-cwatufc805 b P 
©K>t*«i e b- r -e&~<fc;fri£c:fi&A«-, xftfU cit^S 
»3iatt*»^r8t£r hiutp bx^h « tp h*5fe5i-c 0 * & 

9i-<**-.<:r**35. ruh uTF h-T RX\t* wTF b- 
»ll3tSUfc»S 3 0 - 3 5 , (— VNQVYT— > 07 i ^ " 

tthuTFtt*M<* b «TF©a»Bfl«?*H#TdiR»rat» 

si-***. c©H*©»»Maat. «i 0 -?a5-c^®*t*sm 

« 7 TTiS^fc -k ^ CIHSI/:, MAP S J*«YtT F 8 — 5 C 9 
o-tfl'IJt**J;t I art, 1 0 OflitflBS/TBS 

4«*L,fc. d © Jt 5 Kj8/ftUfc«*.©a^tt*. 37"C-C*»1l 

i^^eo^©is!©a*©i#Bn«»L.. Kb utp mi*** » b tp 

»l 3 07, COJt^ tt»KWtfiWl£©ttMl£. a©tt^Tffl 
^'fc»C(p&tf If* Ufc huTFOifflflC-C. 05Hl«±©huTF 

c£ *«mcfl»©iBW*<. i 9^;jrtcj8:4cit^rc:^ 

19. DtbuTPCtftCJ;*, h a T P Kli SJBaKJMSW©^^- 
- ICS 

tt#«4»aci3fc*. h « t Fa*Htt **»«© 

«4T»«Lft«JliBfthuT.P 1 at 0.1.1 • 

OHBS/BSA«P, Ml H r> iZ Hit «*©«© 



Ofc.«^»til»UT:fe^sfl5fift*^»>. o-^t>-c«i oris 

t K<Ott«?fflft»WCUi S i I (N I CMS - 
i> z, 0 - i*>;yh • U # i> V »; - ) * v 2n»M 

tfn*9\ s. S H* £/KJtS8ttft y*.-*:, 
JfcIE-f -^fcift tOMBM. NY«K ** 5 V P 7 H * V T * ¥ 
^57#5M.-) 1>s JTtT, ? H ( »/» ) 
ft»BSvT-C*3*bfc. CM 1 3 8 1 ISRI*J1IMU. * Ltd 
L* *6C3flxl Q» fltDiBRlOtUy F'tili&'CWat. - 
7 OrTi*ttUfc. COaife^ * r h*HNr< T < 2 5 m M 
******* 1 i OttM Ni Ci% p H 7. 0) 4>Ot SnM^-^, 

***** * 5 y * Ff?« 9 .<*fiD*T:&agca»Lv * 

*JCI 0#W3 7 t C Iff ft UT, gfteflMSCfcat. KM I 8 

I 7 ■CiftffcJt^CMt**^ * p -+n,\K&T P 8 - 
SC9*v».l SHC^Lfca* ©i*J*C*tL. 0. 0 1MBSA 

R I A«) TSSttLfc. * ft* 2 5 
t* t iz+ 5feClSaUfcW8&JS»tt 2 2 5 ;» J/fcin*.. 60#W 

- > m I 0 0 n S S OMOkhgfU^ili^ 

fc. 3 7%. 1 *SF?*i©J&flf 4> 1 0 30M«B 

2 4 ffl<»M o Ab (0^501 8 «*<v<y- VIST PJfcli. 77 

* • 3 r •> *>wa»fijflffi«j©rD => 7 <r ? v \ tstttia* 

Lfc ($8 3() . L^Ln MoAb (5l»Tft^ 77 £ * 4-* n 



7.12.20 

b u T F3i Lt» kf CMI 3 . 8 1 tafi##Sj*ffl H *: 
tt,TP»-5C9fith»TF»#*. iiao^Hl' 

20. #t na»a**Mo a boxsisistt 
(cos) ©»> aiajiti!att*it»t^ 

ar* *v*i^ ami* 35. 1 ■ «<D»7* i- t**s>* 
-ft* -*t.»T» »2T. 7»^y«i -<-^-lfttiaifc. 

7*l/>tt5feta*><UT^6. 5 p lel/LBDTttC T8S 

5M ( */» ) tttiJi^flilL, Xfi-p 1 ffrBiR^L*:. 
10. OOOXf. 20r. 3 0^n<D3^7ffiHl», Otv-C- 
T P#*«* I 0 0..0 0 0 x « % 1 l»Rfl©JLt»©i4<fr TT*«>*:. 
CO-CI^y TBSC SL98 U » - — 8 0 tCSffLfc, 

P-^Jhif (TBS/BSATOI 0«»R») J 7 tf 3 



* 8 ft 







BU' 






ttft 






(cm) 






M • 


on* 


TF8-5C4 


ItCl. X 


S242 


♦ ± ♦ 


96 


57 




IF8-5C9 


Tifil. * 


28587 




99 


80 




7F8-11DI2 


liCl. * 


29453 




99 


82 " 




7F9-1P1 


IfCl. M 


25133 




95 


83 


n.3 


TF9-10S 


ttCl. * 


3872 




95 


76 


1!.3 


TF9-I17 


UC1. M 


28586 




97 


90 


n.3 


7F9-1B8 


ItCl. * 


28552 




98 


83 


R. 3 


TF9-1B9 


irSI. * 


28523 




97 


84 


n.3 


TF9-2C4 • 


fid, * 


24435 




97 


78 


n.3 


TF9-2P5 


UCl, « 


27422 




97 


79 


n.s 


TP9-4M1 


IcCJ. * 


25994 




97 


81 


n.3 


7F9-5C4 


UG1, « 


24073 




97 


83 


n.3 


TF9-S87 


If CI, K 


258 J 9 




97 


74 


n.3 


7F9-5C7 


UC1. jc 


24543 




95 


72 


n.3 


TF9-6B4 


UC1. * 


17894 




96 


98- 


n.3 


TF9-6C4 


IlCl. * 


240G5 




95 


78 


n.3 


TF9-5C9 


llCI, x 


8054 




95 


47 




TF9-7EJ0 


IfCl.** 


8025 




97 


54 




tP9-8B3 


ItCt. * 


29152 




97 


76 


a. a 


TF9-9E] 


tlGl. « 


18169 




90 


71 


n.3 


TF9-9C3 


IffCl. * 


30222 




97 


82 


n.3 


7F9-9B4 


IflGl. * 


33728 




95 


82 


n.3 


7F9-10C2 


I<G1. K 


28692 




98 • 


71 


n.3 


TF9.10B10 


If61. « 


2*585 • 




0 


20- 





PJblOO U6.. * 1929 - ' - 0 0 * 
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3 >> ©» 0 V H* ( cpo >T«*>£ #tT^*5f:fr-fAyTy 

1 * ■ ! — T P J tffl^TV , 4. 

2. jStC (R> Xttn&Tt (MR) OTFtffi^T|T^C<»*A 
^ V 7* O y h . 

3. WttLfct h©RTFC.k-,TRS*$n*t)-J&l»©«tt© 

s. (B) xi*#j*c o Stan fM> i:J;>iR* 

M o A b TF3-5C9«ffl^Tffai:ttttt/:. T P 8 - 5 G 

w?ifl.cftaa«^&«o©aBifiiTS^^ra*-r com » Ab on 

ffi©»l8l»£1*© 8 0KPJ±*StttCE?t4. 



W-f*oc;*^^$A J. BloK CbtB. K 

2 6 2 1 I 892 {1 98 7^) . 1$ X , ttSSftffi hoTF; 

Pirw s«.c, ■»» i - a^u/vi ».© 

J 8 2 >8BI* 1 2;^5*ru - F4>^ 7 * 7 ( F.lr ) IZ X. 
>77 A (1 3 7mM NiCl. i'mM K C < ^ 1 1 p »ol . " 

pH 7. 4 5) Tifc^U. Ol^Tv WSSUfcM o Ab l|CXtt, 
7 'J r--r*&*Jhf» I 0 *t/yVy 7 r A 0. 7»« 

£ £ 4> IC * STtTMJfflO+a^-H/fc. t*{Kf>*">*JU 
Rtf. '"I-B^M/VIa***^ »>*Z«fit 5 m M&tf 1 n M 
itt4«k?iSJDl/,'?«iK3 7 t:. 2 l*fl2W ^* * h L * . 
*©». teBfi*JS*. ? 7 r B CI UiM N » C « . as 

«BSA/SuiMMJ^HCI, pH?.< 5) 75 {sliJfer* C . 1. 

a < © 0. 2 M N»OH. 1 0 m M B D T A »8 15 4 1 

T#A?U, -t©fSJil«5©* ^^W** 0 h Ufc. 

<sr^is^\f » * I 0 0«»*i#?£T> aWi^^t* 

c/t. »5i^ts^©m»^tt 9 3©'< ' 9 7 V a t . i'« 0***1 

tll"tf* tKfrte&lZ £ 4 T F * y>>-t'J -8s - •> i >©°J$Sti£ 
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* y * o -> *V&4*T F 8-5C Sbj:*, 

a* ©»& a tfa»© sua ■»&©»» 



TFgftft 


T F Stt (MSB*) 


-5G9 




PAblOO 


TfB 


»a t ustp 


1569 


1520 (32) 


245 


CB4X> 




2059 


2059 (02) 


411 


(801) 




1287 


1344 (01) 


159 


(882) 


G)U38im&*fcKi <«W<t> 


990 


966 (22) 


143 


(861) 


k (S»fc> 


2893 


2745 (52) 


178 


(942) 


J82 am*«A,»B& (tt.tfft) 


882 


902 (OX) 


93 


(892) 


7 ■* * © h o ^*r^A^v 


' 2106 


2108 (OX) 


2157 


( 02) 



3. nSLfci: HBTF*. **HiCU»ft» nrt?*CH» 

2. *© 2 o©aatt, is*s m:v**tt» i to-siaaufcftiB 

5«;au* y VT*^Ufc»BTP«14©2 E© 3 ?^* 

*<winr^4. H*r*TF*tt©««w* *v?*>*si 

% T 2 0 0> J9U ' 1 0m / .4© UGi* KLfc. 

21. H^Wtt^OWSt 
H^/H'«,<DTF^fl)tt^^ WKttT P : VI/VI i-afttt 

4»^^lt8tJ , *C:4: C A W82tC*UfcMoAb ©T Ftgtt 

fc. V (Dtl^e3^^CJ:4 . BTW© J 8 2 ©ttRA<A*»W3l 
BB-.©W-^tt J: < b *IX ^ * . 7*7 ( F«lr > 5? * - 

^©KSSCttMtt. Jb©5K 8 3RC^*?fC V»*. TFtStt*® 
ft *£T© 2 3 ffl©M o Ab B^?W/M *$«*<>ffi*t-fc- 

^a**.*^^ TP«S*i*U«^MoAe . TF9t * 

1 0 H 1 0 0^ M©tt^*E* L fc- 

22. j 8 2saiac,**ia*x > j9«©ib* 

J8 2»ft±T©huTF: 14 / VI > tt^^C^ * X » » 
iftiaK*^ *©f»IE*>fc. 7*7 < F»lr ) « Ci> * — * 
ty'/<>f^pi;A^.y5AHJ - ( J. Biol. Ch««. ) . 

2 6 2 *, 1 I 69 2 1 (1 9 8 7 ¥) ) ^ 

- h*TJ»*L.. J B 2 |Bta-*<DEI^ W » lfi#©H»C-ta5b 

ttsw^w. ©««©t*ftaL fcs MoAb ©i« g 

3 7*-e2f*M7'H hLfc. *-©«BBC©H 

( 1 mM) ^»IE-CKffl Ltz. 0 ? X **24ig* 5 0 

p b / * * tv * * ^ & hnoiztk* io» i s^ohht, 

5 0 * i <D Jir* *K ^ L. „ S S 0 I fl) 5 0 m M h U • H C I . 
22 5mM N»C*, SOmM EDTA ( pH8. 2 ) O i* fS ^ 

cAn/c. *fettH^xas»ig2roa (txhi, t- * - * > h > 

^U7-77*tt. 3.4mM S-22 22 SUM) >i40Cttfi*l# 
ffti/i- A'-t "5 It/; ^ v ^ ^ D U - 3 0#*f»-C4 0 5 nm 
©©3fcflt©ttfio*ftJ£f * £ iC^9. 0^ X ©fStt^feS* Ofc. 
a-7-M/VI*JF#^T-C-( y**^ - H/iJ 8 2!BB&JhYt©S 

- 2 2 2 2j&D*#«C«fc4'<v>*'5 V F*S-8!JSa^?»3l5l^ 

/i. »t*^a©ra**wct^ tor n ^«c© 

MoAb TP9-2Ca?TP9-5B7CJ:4J8 2»B& 



KSLfc*>©.iH»©tt#«i*T!iHWi*n* :it*ur^* 

(KITS). 3PfflStt MoAb Tf 9-10H10 

nr icaati o p * / a j it -in aAsatstt. h^\i/\i* 

^M-^MoAb PAb 1 00 tt£ Ct*-*:* 
3f) . 

23. huTFhiH/f roG9^ M/W a ^©lt£d*&-£ci 

KoaKisiifttts tiiimjfitii£& fist ****** a*©* 

T F&tfB^-W^Al * (Dr^afteiitt^» (T P t a ) 

tt> *mB*ic ► o ^trxj^rfi&cr^ 4 7 »; >o»ajt:"P>t#*p» 

MiST*. j» -V t Blaaeta 7 5 v F I Blood ) 4 2 

. 4 7 Jt (1 9 7 3f) &tf^^7*7 ( 8»*llacqoa ) i> * 

1 6 0*. 6 1 8K (1 9 B 4*) . Tftt, jt&\&.ft&VUZ *? 
thCJ:!)v X «■ iS f± ft r * £ £ *« T S 4 . T F : W / VJ a 
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TBS*, J 0 riHBlj€tt'» 

2r t^- r ©*$.=>«> 9 6fflcAH> ot>T * ©4 t> * **C . #1 
3 Tifi^*: Jt ■> CJfcHbfc. TB S«P 1 nMOaiXCHItt^fcia 
• **C-««2 5M *$DjU *£t: v TBS«t>2 0 ■» 
©*/fc** >* a 2 5p 4*iHliU *©«*&* 3 o#«2ac 

fc vnu#A,tB&j 8 2 r;!i*y^4r-**f 

+ (A T C C H.T B 1 ;MDJ)|, D y * bf A>) 

fr*>\*U* ft*4tXCCK:aiiK^X^4 7*T < Pair ) 

© + i"^- A-f tDj/'iiu • » h 9 - ) v 

2 6 2 *. 1 1 6 9 2 - 1 1 6 9 8 R (1911^1 > CttoT 

50»iOTBSi:5xl0 4 {RO J 8 2l8tt*tt»L^ Jb2 

fc. *©8U fcfc'SC* 7*7 ( fair ) *©»*<D«k-*C (J: 
ifi) TB S«p 1 00 nMOaifltOH^X 2SMRtf, 

X.ftfefiKS-2 2 2 2 fU/ m i T B S ) 5 0*££&B* 

£fi*L V -aa* 9 6*X*<* H»*K/-^ 

(A r; * ^>^T . 7^?;y . * Is* $ - • f X 



* 1 ox 



huTFS'J^rf-F 
PBS 

p l - 1 8 
pl-30 

p I J — 2 8 

p 2 4 - 3 5 . 

p 2 6 - 4 9 

p 4 0 - 7 1 

p 7 2 - J 0 4 

P 9 4 - 1 2 3 * 

p 1 2 1 - I 55 

p I 4 4 - 1 5 9 

p 1 4 6 — I 5 7 

p I 5 7 - 1 6 9 

p I 6 I — 1 9 0 

P 1 9 0 - 2 0 9 
P204-226 

p 2 4 4 - 2 6 3 



0. 9 6 0 1 0. 083 

0. 0 0 5 * 0. 0 0 I 

1. 007*0.087 
t. 098*0.02B 
fl. 6 8 T i 0. 0 7 1 
0. 4 7 7 * 0. 0 1 7 
0.4 37 + 0.020 
0. 8 1 4 ± 0. 0 5 3 
0. 7 8 I ± 0. .0 4 7 
0.8 18*0. 055 
0. 8 8 9 1 0, 0 6 7 
0. $07* D. 053 
0l 0 0 4 ± 0. 001 
0. 389* 0. 03S 
0. 6 0 0 * 0. 0 2 3 
1 6 2 5 10. 031 
(h7 15*0.042 
0.6 1 9 + U47' 



1. i> 3L*mOC (O. D. ) A<**» 0. 5 0 0 BIT* H*X 

*»£©«« fc^ huTPUiMrf Kp2 4-3S, p26 
-49,p!U-|j9. pl46-167&tfpI57- 
1 6 9 fct. 0^VI/«aCtt^L, iS^X^gtlft-C TF 



ttfctt* *a«©h uTF»^»ttii!'M7 , f KflUH«J#M* 

Jg*ro©C)Bl>oCt^t8oCi**LTV»o. 

24. (ShuTFl MoAb C Jt * S ft f*rt T © Sg « 

s : •> • y ^ ttfis^isc t . ;«)^^^;?-^i'^ri ©an 

( Taylor ) ^ ( + - ^- /u • *y • ? 9 • -( ^<Xf y 

- 9 V { J. CI Is, Inveit. ) 7 9«, 9 1 8 - 8 2 5 R 
( 1 9 8 7 *> ) tt. ^^CttlJt &*ifcStt^U/t. ^^-rC^* 

O - ( T.ylor ) « (J£H> C J: ^, X « U h « JBt f » 
Ott«r^ffl^TKttLT.»fc. a$tft-,fe7-B©fct 
^•^WITj-aieJtUx 3Ktt©»K -5r^ i ^ 1 4«»/ 

fcr) TfttafliL.^. ot^-c* n^M ■)■ Mint, 

r-rA-tiJU Sl©»IRta^L,. «^u-<^©*#*> 
06*«ftSC«»C/t (W4 Sj}«2,/1,) . *a»»**»flB 

^ca^ii^^^.Jlaat8«©Al^©asc*^ J .-/^*ttii^fc'. 

ft A* 7" - ^-n'li^IiB&tf «l 2 OT^tfc, MoAb TF9- 
5 B 7 t*t,K«*4i. t t©T F iX«Kl&5**©CfflO 
fc.' 3 0#M©^»fc*>fi3©**. C ©lifted 1 O-^HC^/t-, 
T.MoAb TF9-SS 7 5 0 0 m E / U X St I 5 p I / kr 

o.58^c/.i ©aat t fc©) xe^ a«^©M o a» 

SOOm /k**^*_fc. 

Mo Ab 3 0^WO^K{toa, LOni 

















tloAb 


Pt/kr 




ft A 






TF9-5B7 


500 


Hot ml 


Bo 


Ho 


n.. 3v»o-» 




500 


Moral] 




Tea 


B. » M 


TP9-5B7 


500 


Sor»»l 




Re 




TF9-5BT 


150 


Norn*] 


lei 


Ro 



I. AE. »*«tt<ER^7 < 7**J y#»a«B**fr«* ©^* 



2. H B tt, T P 9 ~ 6 B 7 ±(3IttlSacF&Sf©M o Ab Xfc A 
»Di!t*©ttWi:fetKKfiS**3CT. 
» 1 l5HC*^tl*ti99* Ms Ab TF9-5B7*Sl*fc 
bfcttUi., ©*MB©fc*C# LX fc&fr Lo-*#*:. Ho*b 
1 5 0 p B/fcr&Cf 5 0 0 p «/kf ©pm*X<SM$n*:. 

®ttfl:£?J;tf 7 * 7*1 y©#J»tt* M o Ab TP9-5B7 *ft 

25. ^*^otr^-TA^7ytt^LTa>^ 5 8kDi huTP-^ 

WitS*** 5 8kD h u T P D y,^ 7 " "ftZfypi 
W^.fa^ft 4 7kD« fttf 1 LSkDa y^i?JI*HSLfc. 

fit -»X» 9| 4 T>a~ ent^* 5 8kDi -^Djr* -r 

-ot 2. 3 k D • K « (A # tt . ^*/oey<07*77aT«»l, 
UkDi httTF;yA?J( iO^tt, h uTF*W»fr<2> 
7 - ?■ 7 7 9 F X * * t * & h #tX * . 

© mo Ab nr?'] -c -3i>xwii »*ix « . *m o Ab © 

-f J./ 7 v-fe «< C A>>#ia-^tf ««tA,^©MoAb tt. 

^®3ft»T, t^*#07F&?settTPiK«;ifc, 
M o Ab ©1-5. TPB-5C9H, TF^>A^H©*-^y 

tt»8i:^<ttRt4:^<T»4. -entttawsimfca*© 

TFSBtt*«tt/;^7J.l©»Mt K f F^-|El»T4i 

m o Ab © i -?fim'©£xii> «8jK:fc vnr v omnmn. 

* 9* . V> < O*© M o Ab -tt* kt&tf*«/OTFt 

v Y + ***** >^ 4 * ^ ^.s Xtt^OfroyiKr***- 

y^^ODBttUfcH^w^w t Fa»©<a**. ^©jtt'f* tra* 

LKfr^tz. SHr+'B F n y #/7^f y H .fc 4 IE » *x 

fc Fjftm©»*B»«itt* ^Otft*CJ;^Tt>ia*^ft^r. £© 

ttfla»«Aii? y/< ^jt^©m*©w#K: x * toTttttn 
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»*«T*t>7-^iUv «9Xia^fc**c«MU*:^ ftfi 
81*014 C£ »> h u T ttULfcb^^ot'y, X 

K «. avfSffli**J8HT.fT.» *&Sc*HXH*£C*Xtti>* 

rtt^©a5t©fc»H * * 7 * ©*c 5 owm* 

*^l t Cx tefcOfffcTWeatxfc * *4*0t h o T F iicxtt, 
^3 t D»co > Cav**^?. f-y^-K-rf^) Ifc^^A^t. 
fc^^^ttfc h'vt^otfy liC*ffll>T. ATl»4«k5 

c#»L*:M A PS-ITift, 

-tT3fi-<fc* o » r*ef©tt*tt. 11 1 8 acsu 

fc.JfcbwTP IiOtt. STcffl h uTPOUkDi ©/<^F 
ii©*-feJ5KK*tJC lv 1 2.5kDi ©rcy r£tt£J5 

h u T F © 5 B fcD* 4 7 kD» COM*? T iftBESfi?*H 

(^c*^a* v-^4) - c n*>©tt*tt. 5 8ko» 

f D/«f -7-0-4 7kDa ffi*^T0huTF(DHlE4-ai/ 
TV>4. l)l's«ifoty||Ott\ »a«fikuTPti'r*1' 
©5 8kDa /<>K t ©*fcSE£J6*&C 4 7 kDi (D * J t 

^oe/ltCtt, a?t»©huTP-9- X7*iW«P© 1 2. 6 kDo 
> ftSSfiSL, (/<*^B. >-/J) 1 2.5 k Do © 

U-V2) . $&0E4 * 4* I »C £©£lStia*. , . 
-hffi©tS*tt. '#il7c32 h oTF©5 8kD« ©^iF-tt. A 
^7 ^ Ktj|«T«v% ^ o tr x itti^ Uit 4 7kD» bwTF**€» 

2 3{B©K<BJ& (4>|Dtt) U o Ab TF©5*6!>Uty^- 
aiS^-aLT. J 8 2»8a^©E3 : f W/Ha©tt»6*»»^*fcB 

ffl*©^ - 7 • -7 + >-?jub<mJb 1 1 cast© t« e*s£ a. a 
K^fcttKMoAb os^ascfe^x i>3*K?n*. 

kKP C«t4 M o Ab tt. f>-V y ( C.rsoa ) * 

(^7 7 K C Blood K 1 0 4 9 0 H < I 9 8 f > ICJl 

ft. 2 4 <H© C C Tifit fctlTi** M o Ab © * "5© 2 3 

TFfStt*5*< ^forit^-jjaiattttBciffr*. «©t 

'A^y^?*K:Wt * m oAb *ffll>»ft^m«#©WStJ&-CtT-> 
/tSltttt. ^Jtt©»W©4>©^«B£fStt**»1-* t©-c 

? mtt 4kdx t h -r-^ * try c©a©Mo.Ab 

ti^/X < i: 4> 3 o©M* ©^tt^Ci«t»S^85{aA«nffi$ hKi 
t'^tTl»4, *n^A.. TPC«t4Mi>Ab ftp^Ti^ffi 

ric J; & t>©T- fcttV^Lf ; * 7 < lopp ) *ci9 

(tl^^7 - • -<i.yav--( Bol. I.-onol.) 2 0*. < 8 3 

r (i H3^i ) tf©7 was'jtt, ^ < ©cmffisa* 

'h^Mt-fXOTFtt. ttHf. *^/'X^C^<©ttTF M o Ab 

/><s^m/m « te&*7a ? ^r«©*>*a5^^ca?flux^4. 

TFIi, cDNA^ a - - v iz J: *) ^ ji, D •> jufc * J* ^ X , 
2 5 kD» ©»!87l Fy^f(jo:i^f»fHTl>*. *n 

- 



T F_h©*fc**0##*;.S> < HtSCtt^Stt^C ( + * 

.A -5 ( Iak>»«ra > . F»>'#-»**^*-A t Tro«. Bonos t. ) 
S 8 1 3 5* (I 3 8?*) > * 3y**/<g-yA«£TP 
«tt*»«T* (** F 'J^ ( Mrllck >S/*+- + * • *r 9 
9 .2. ft A* • y-^i y ( J. CIIb. In»e*t. ) S 

£C V* < h A*flBi! l/T^4» M o Ab TPB-5C9 

fiMoAb tt. *mrot7-t'*Ay-FO|JBtt©ro,ir 
«4?aS^*:5 8 k Da fiO h a TP 12 (7 kDi OTF^ V/* 



7.12.20 

*v^e ^ o t: yco-r /uy ? ftira^$nTi'K isJL * I 2. 5*D» 

'-T6i:i^?HTl^. 5 8kDi <D*n^o^W ^-»«, 
*»©fc*T»JS£ ft.Tk^ * * 5 8 k D • ©/<VKtt* 

fflOi'Xf ^y*i>^>34<. T F«||g*«il7£CJ: C ± 

4>>X < £ «> 20#«P3S;x*? < Ftt^CfcfcitTl** tt 

A.trojSttX-/*'* x/<^ 3ttt»©£/A^>f v©i * a^ar 

«»JftT^4tf%i. C© (TP(5*0nfOtt, **> * 

■5 **^> **^-r vl*'Jx*7 4 f»j&© 

©iBBajutof*^* ^ □ fyffli/xr-i 5>n*Ts>* ^7 * pa**' 

**e*fflfc#1£*<**>. K7* f yffl*6*©TPO#Bffitt 
3B»fflt. ftsaKHt^ ► y v*x^©tt££©i3i©.i*raj*** 

K^t^oirytt«t*7itt» 3 o© 5 8 kD» m~>f o 4T 4 



1ST Ffltfc£©£lSTtt*$4l,fc. 5JkDi 
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